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This dissertation examined Certified Crop Advisers’ (CCAs) perceptions of using 
smartphones for mobile learning (m-learning) as well as how they currently use smartphones 
which is beneficial for agriculture education providers. In this study, 630 CCAs from the 
United States participated by responding to a 39-question online survey based on the Unified 
Theory of Acceptance and Use of Technology (UTAUT). This survey gathered data 
concerning perceptions about m-learning on a smartphone and CCA demographics. Analysis 
included descriptive statistics, non-parametric tests, and multiple regression. First, 
descriptive analysis and non-parametric tests were used to compare groups within the CCA 
population. Almost all CCAs (99.0%) had a smartphone, a majority (67.7%) owned one for 
more than seven years, and a majority (57.0%) spend an average of over three hours per day 
using one. Almost half of CCAs (49.1%) felt as though they were advanced or expert users of 
their smartphone. Chi-square, Kruskal-Wallace H, and Mann-Whitney U analysis showed 
differences in the use of smartphones for mobile learning based on age by decade and 
perceived skill with a smartphone. Further examination showed age group differences by 
decade on media used, with 20-year-olds being higher users of online courses than those in 
their 30s – 70s whereas 20-year-olds used PDFs less than those in their 40s – 70s. Second, 
using the UTAUT theory, multiple regression analysis was used to investigate variable 
impact on behavioral intention to use smartphones for mobile learning. Multiple regression 
analyses explained 56.0% of the behavioral intention variance indicating that the UTAUT is 
a useful model to identify intention to use smartphones for m-learning. CCAs “somewhat 
agree” that using a smartphone for m-learning is easy to become skillful at, easy to use, and 
easy for the individual. CCAs would be more likely to use a smartphone for m-learning as 
ix 
 
they see more benefit in the speed of task accomplishment and productivity. Implications of 
these findings are discussed, and further research directions are offered.  
 
 
Keywords: Certified Crop Adviser, mobile learning, smartphone, agriculture, extension 
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 GENERAL INTRODUCTION 
Introduction 
Professionals in agriculture constantly need to balance learning with everyday 
business efforts and much of the expertise needed needs to be acquired on-the-job. As the 
rate of change increases in the agricultural landscape, professionals in agriculture will need 
improved access, timeliness, and convenience to learning opportunities. Furthermore, with 
the advancement of wireless mobile technologies (e.g., smart phones, tablets), the 
proliferation of responsive client-side development techniques and frameworks (e.g., 
Bootstrap, Foundation, Pure, etc.), and connections to expanded high-speed wireless Internet, 
e-learning opportunities can exist at any given time and place. To capitalize on these 
advances, education developers have been adapting online programming to work on mobile 
platforms so materials may be more available, accessible, and convenient to users.  
As an education provider, making it easier and more convenient to access m-learning 
through mobile technologies begins with an understanding of the social and psychological 
factors that lead a professional population to adopt, or not adopt, mobile tools for learning. 
Along with understanding adoption intention for m-learning, it is also beneficial to 
understand some of the challenges associated with technologies, such as smartphones, that 
can facilitate m-learning. For example, interactions with a small hand-held screen in respect 
to dealing with data and navigation are challenging to most users (Alzahrani, Al-Samarraie, 
Eldenfria, & Alalwan, 2018). There are also socio-technological factors that influence the 
role that m-learning may play in providing educational opportunities. Of particular 
importance are the intentions/ motivations of learners to use m-learning options when they 
are available (Hashim, Tan & Rashid, 2015).  
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In the literature concerning m-learning on smartphones, some research exists about 
teacher and student acceptance of m-learning in higher-education institutions (Al-Emran, 
Alkhoudary, Mezhuyev, & Al-Emran, 2019; Han & Shin, 2016; T. L. Irby & Strong, 2015; 
Mehdipour & Zerehkafi, 2013). There is also research that mentions developing instructional 
strategies for m-learning in agriculture and developing online and mobile module courses for 
students (Clemons, 2015; T. Irby, 2014). Some of these studies have been conducted in the 
U.S., fewer studies involve professionals after university, and almost none have been 
reported with both adults after university and agricultural professionals in mind. This 
suggests that m-learning for agricultural professionals is an area suitable for examination. 
Agricultural professionals and their learning providers are groups that would benefit from 
adoption of m-learning on a smartphone due to their frequent requirements of travel and a 
study to help determine adoption requirements of this population appears timely. 
Problem Statement 
The purpose of this study was to examine a population of agriculture professionals to 
understand their current use and potential future use of m-learning on a smartphone for 
education and knowledge upkeep. One way to evaluate potential use of these technologies is 
by studying the behavioral intention to use a technology by the population in question. A 
theoretical model useful to exploring how different user groups accept mobile technology for 
learning is the Unified Theory of Acceptance and Use of Technology (UTAUT) (Campbell, 
2018; Cheng, Yu, Huang, Yu, & Yu, 2011; Venkatesh, Morris, Davis, Davis, & Davis, 2003; 
Williams, Rana, & Dwivedi, 2015). The UTAUT model uses four main constructs to 
measure user acceptance of technology: performance expectancy, effort expectancy, social 
influence, and facilitating conditions (Venkatesh et al., 2003). The UTAUT model also uses 
the modifiers of gender, age, experience, and voluntariness of use. According to Venkatesh et 
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al. (2003), performance expectancy and effort expectancy are mainly moderated by gender 
and age while social influence and facilitating conditions hinge on all four moderators to 
show significance on behavioral intention.  
While the UTAUT model uses the modifiers of gender, age, experience, and 
voluntariness of use (Venkatesh et al., 2003), other modifiers may also be of interest. Other 
studies have modified the UTAUT to suit their individual research hypotheses adding 
constructs such as quality of service, self-management of learning, hedonic motivation, habit, 
and perceived sacrifice (Abu-Al-Aish & Love, 2013; Moon, 2016; Sanakulov & Karjaluoto, 
2017; Venkatesh, Thong, Xu, Thong, & Xu, 2012; Wang, Wu, & Wang, 2009). As the online 
environment changes to better support mobile use of m-learning materials, it will be 
important to understand whether agricultural professionals’ perceptions of using smartphones 
for m-learning is related to their intention to use smartphones for m-learning.  
  
Organization of the Dissertation 
This dissertation investigates the CCA group of agriculture advisors and their current 
and intended use of smartphones for m-learning. This dissertation follows a non-traditional 
format, which includes an introduction, two manuscripts prepared for journal publication, 
and a final chapter that summarizes findings and recommends further research. 
 
Chapter 1. General Introduction  
The first chapter introduces the research topic, presents the problem statement, 





Chapter 2. Smartphone Use for Mobile Learning by Agriculture Professionals 
This chapter presents findings of a survey study that investigated the current standing 
of smartphone use for mobile learning in the Certified Crop Adviser population. Data were 
collected in the summer of 2019 from the CCA population. Half of the population was 
randomly sampled by a 39-question online survey that included demographic questions as 
well as UTAUT questions and were analyzed with descriptive and non-parametric methods. 
Analysis included descriptive statistics as well as the Mann-Whitney U, Kruskal-Wallace H, 
and Chi-Squared tests for independence and homogeneity and were used to examine group 
differences of ownership and use of smartphones for m-learning. 
Analysis looked at ranked orders of use based on age by decade, perceived skill with 
a smartphone, smartphone operating system, gender, education, and use of machinery 
computers (such as planting monitors and GPS) for work. The study revealed that a high 
percentage (73%) of CCAs already use smartphones for m-learning. There are also 
differences of smartphone use for m-learning based on age by decade and perceived skill 
with a smartphone. Both age by decade and perceived skill with a smartphone also affected 
smartphone use for online courses and PDF files. Findings indicate a need to better 
understand differences within the CCA group and how those differences affect use of 
smartphones for m-learning. This will provide agriculture organizations and those who both 
employ and educate CCAs with more knowledge about how to improve mobile knowledge 




Chapter 3. Intention to Use Smartphones for Mobile Learning by Certified Crop 
Advisers 
This chapter investigates how well the Unified Theory of Acceptance and Use of 
Technology (UTAUT) framework describes the behavioral intention for CCAs to use 
smartphones for learning. Data were collected in the summer of 2019 from the CCA 
population. Half of the population was randomly sampled by a 39-question online survey that 
included demographic questions as well as UTAUT questions. Multiple linear regression was 
used to analyze the ability of the model to explain the population’s intention to use 
smartphones for m-learning. The study focused on four constructs: Performance Expectancy, 
Effort Expectancy, Social Influence, and Facilitating Conditions.  
The UTAUT model explained 56% of the variance when the four main constructs 
were used. Findings indicated that CCAs were more likely to use smartphones for m-learning 
as performance expectancy, effort expectancy, social influence, and facilitating conditions 
increase positively. Or as using a smartphone for m-learning improves performance, the 
effort becomes easier to do so, more influencers are suggesting use of a smartphone for m-
learning, and CCAs have the knowledge and resources to do so.  
 
Chapter 4. General Summary 
The final chapter of this dissertation summarizes the findings of Chapters 2 and 3 and 
presents recommendations for research and implications for using m-learning on a 
smartphone for the CCA population.  
 
Appendices 
The appendices contain documentation used within the study. The appendices contain 
material as follows:  
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• Appendix A - IRB Approval  
• Appendix B - Survey letters and instructions – sent to participants as a 
description of the study and invitation to participate in the survey 
• Appendix C – Survey instrument used to collect data from participants 
• Appendix D – Email reminders sent to participants 
 
 
Terms and Definitions 
 
Mobile learning (m-learning): “Any educational provision where the sole or 
dominant technologies are handheld or palmtop devices” (Traxler, 2005, p. 262). 
 
Certified Crop Adviser (CCA) Program: A certification program for agronomic 
professionals from the American Society of Agronomy. This program is generally 
undertaken by agriculture professionals who spend time advising growers or managers of 
farming operations. Certification requires passing two comprehensive exams and having a 
combination of experience and/or degree in an agronomic field. The certification requires 40 
credits of continuing education every two years (American Society of Agronomy, 2019).  
 
Unified Theory of Acceptance and Use of Technology (UTAUT): A theory of 
technology acceptance that is a conglomerate of 8 previous theories: The Theory of 
Reasoned Action (TRA), The Technology Acceptance Model (TAM), The Motivational 
Model (MM), The Theory of Planned Behavior (TPB), The Combined TAM and TPB (C-
TAM-TPB), The Model of PC Utilization (MPCU), The Innovation Diffusion Theory (IDT), 
and Social Cognitive Theory (SCT). The theory can explain up to 70% of the variance in 
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behavioral intention to use a technology and is better than the maximum 53% that any of the 
prior theories achieved on their own (Venkatesh et al., 2003).  
 
Performance Expectancy (PE): Defined as, “The degree to which an individual 
believes that using the system will help him or her to attain gains in job performance” 
(Venkatesh et al., 2003, p. 447)  
 
Effort Expectancy: Defined as, “The degree of ease associated with the use of the 
system” (Venkatesh et al., 2003, p. 450)  
 
Social Influence: Defined as, “The degree to which an individual perceives that 
important others believe he or she should use the new system” (Venkatesh et al., 2003, p. 
451) 
 
Voluntariness of Use: Defined as, “The degree to which use of the innovation is 
perceived as being voluntary, or of free will” (Venkatesh et al., 2003, p. 431) 
 
Facilitating Conditions: Defined as, “The degree to which an individual believes 
that an organizational and technical infrastructure exists to support use of the system.” 
(Venkatesh et al., 2003, p. 453) 
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Abstract 
Understanding how Certified Crop Advisers (CCAs) feel about using smartphones for 
mobile learning (i.e., m-learning) and how they currently use smartphones is beneficial for 
agriculture organizations. The use of smartphones for m-learning in agriculture has been 
studied in academic settings and for advisor-to-farmer as well as farmer-to-farmer contact but 
there has been little research exploring the possibilities of using smartphones for m-learning 
opportunities for agronomic advisors. The main objectives of this study were to describe 
CCA ownership of smartphones, examine CCA perceptions and expectations associated with 
smartphone use for m-learning, and examine CCAs current use of smartphones for m-
learning. The study used a 39-question online survey based on the Unified Theory of 
Acceptance and Use of Technology (UTAUT) to gather data, CCA demographics, and 
information. The sample consisted of CCAs (n = 5200) from the United States with a 
response rate of 12% (n = 631). Descriptive statistics showed that the CCA population is 
somewhat agreeable to using smartphones for m-learning. Almost all CCAs (99.0%) had a 
smartphone, a majority (67.7%) owned one for more than seven years, and a majority (57%) 
spend an average of over three hours per day using one. Almost half of CCAs (49.1%) felt as 
though they were advanced or expert users of their smartphones. Age had a significant 
impact on the use of three types of m-learning medium as well as perception of expertise 
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using a smartphone. Overall, m-learning on a smartphone seems applicable to the CCA group 
if technologies can provide different format and offline options for viewing material. Going 
forward, population demographics should inform decisions about needed technologies to 
provide m-learning on a smartphone for CCAs. 
 




The actively managed agricultural landscape is constantly changing relative to 
environmental factors, production techniques, technology, and equipment, as well as markets 
and management goals (Dimitri, Effland, Conklin, & States, 2005; Havens, Hooks, Mooney, 
& Pfeffer, 1986). Agriculture is the lifeblood of a growing world population and at the same 
time, becoming more complicated as changes to variables such as input costs, crop prices, 
non-point source pollution, and climate change, among others, become exponentially more 
rapid. These constant changes in agriculture require farmers and their agriculture advisors to 
continually develop knowledge in many areas of expertise. As farmers diversify their crops 
and management strategies, advisors must also diversify their knowledge into non-production 
areas such as marketing and agribusiness which is now a significant component of farmer 
decision-making (Labarthe & Laurent, 2013; Landini, Brites, & Mathot y Rebolé, 2017). 
Advisors must be in command of many topics to best help their clients make decisions that 
improve profit and sustainability and the type and quality of advisory services depend on the 
skill of the advisor (Faure, Desjeux, & Gasselin, 2012).  
For years, government organizations and extension and outreach have been the main 
entities to connect with farmers, land managers, livestock growers, in order to disseminate 
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knowledge of agricultural methods and technologies (Rivera, 2011). Now, private entities are 
a large part of providing information as well as producing research and making 
recommendations. For example, Houser et al. (2019) found that farmers use multiple sources, 
both public and private, to get information on nutrient management. The choice and number 
of entities used can depend on farmer focus (production, environment, farm stewardship) as 
well as farmer education and experience. More broadly, complex issues such as climate 
impacts and opportunities for landscape management are of interest to farmers and 
independent crop advisers, in countries such as the United States, have become influencers 
mediating scientific information on these and general agriculture management topics 
(Blackstock, Ingram, Burton, Brown, & Slee, 2010; Eanes et al., 2017).  
Advisors often have a hectic schedule and constantly need to balance learning with 
everyday business efforts. Much of the expertise needed to include rapidly changing 
information for decision-making, needs to be acquired on-the-job. On-the-job acquisition of 
information points to the need for organizational information and learning support for 
advisors. The potential for advisors to maintain and improve their knowledge on changing 
agricultural and technology topics relies on “back office” or organizational support systems 
that allow for education and skill development (Labarthe & Laurent, 2013, Schultz & 
Correia, 2015). Often, however, organizations have limited back office support which 
directly impacts both the efficiency and capability of advisors to improve their skills and 
abilities (EU SCAR AKIS, 2019). A major challenge then is how to provide agriculture 
advisors with the appropriate resources to maintain and improve their knowledge regarding 
agriculture topics in their domain of outreach.  
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While there is research regarding the utility (realized and potential) of digital 
technologies, and the importance of continuing education, very little is known about using m-
learning via smartphone technology to educate professionals in any context let alone 
agriculture advisors (Shapiro, 2017). Considering this issue broadly, along with large 
amounts of differing knowledge advisors must maintain, diffusion of technology has changed 
how agricultural advisors learn, interact with, and provide information to farmers. Even 
though advisors may have vast geographical areas to cover, face-to-face advising is still 
predominant. As such, advisors need to take advantage of technologies that allow them to 
gather information while away from their offices and for connecting with and providing 
service to farmers. With the ubiquity of mobile technologies, relevant parties have the means 
to access pertinent information in myriad settings as well as connect with other advisors and 
farmers easily (Kaske, Mvena, & Sife, 2018; Michels et al., 2019; Sanga, Mlozi, Haug, & 
Tumbo, 2016).  
One way for advisors to accomplish knowledge acquisition while on-the-move is 
through mobile learning (m-learning) on a smartphone. M-learning, according to Traxler 
(2005), is “any education provision where the sole or dominant technologies are handheld or 
palmtop devices” (p. 262). Cellular technologies and mobile devices have been studied as a 
mechanism for advisors to improve communication with farmers and for farmers peer groups 
to connect amongst themselves. For example, Narine et al. (2019) found that farmers were 
willing to communicate via mobile phone simple message service (SMS) with extension 
officers and believed communicating in this way had favorable performance and effort 
benefits. Sanga et al. (2016) focused more on m-learning and e-learning creating a system to 
bridge extension and farmers and found higher rates of communication with the use of the 
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tool to connect through mobile means. Strong et. al, (2014) found that extension officers in 
the Caribbean who used information communication technologies felt that these provide 
increased efficiency and enhancement to their work while being relatively easy to use.  
Along with enhanced communication, research on m-learning in agriculture has 
looked at the likelihood of student and faculty groups in agriculture to use mobile learning in 
academia. Irby & Strong, for example, found agricultural educators had positive attitudes of 
mobile technologies for learning (Irby & Strong, 2015). In another study with agricultural 
leadership students, they found that self-efficacy, or the ability to lead one’s own learning, 
was one of the main drivers of mobile learning acceptance (Strong, Irby, & Dooley, 2013). 
Additionally, research noted that students believe that mobile learning would be adaptable 
into their educational context and would in various ways enhance the learning dynamic in 
efficient ways (Irby & Strong, 2013; Strong, Ho, Odom, & Irby, 2013; Strong, Irby, & 
Dooley, 2013). 
Beyond m-learning mechanistically having potential to enhance communication and 
educational delivery, some research and reports have noted how agriculture advisors develop 
their knowledge and what it means for public or private groups to provide information. Nettle 
et al. (2018) found farmer’s need for advice increased advisor desire to obtain knowledge 
while Rivera (2011) focused on public extension services and discusses the need for 
education and training within extension personnel. Landini et al. (2017) further notes the 
need to create new strategies to train extension personnel to be more effective in their 
complex workspace. The 2019 working-group report on Agricultural Knowledge and 
Innovation Systems (AKIS) in Europe, discusses how advisory services use many digital 
15 
 
tools to communicate with farmers and how advisors need to be competent in these tools to 
help advise farmers in the future (EU SCAR AKIS, 2019). 
Determining how agriculture professionals can self-educate quickly and efficiently is 
part of the solution to improved knowledge acquisition and change management. Gorman 
(2019) notes, “experiential and reflective learning” by agriculture advisors improves 
interaction with their clients (p. 180). Putting this idea of experiential learning together with 
the ability to learn in the field, provides the potential for advisors to learn within their 
advising role.  
Due to working in remote geographic locations and maintaining busy work schedules, 
agriculture advisor learning often takes place at a distance and online availability, access, and 
general convenience is often appealing to many professionals. Furthermore, with the 
advancement of wireless mobile technologies (e.g., smart phones, tablets, laptops), the 
proliferation of responsive client-side development techniques and frameworks (e.g., 
Bootstrap, Foundation, Pure, etc.), and the connection to expanded high-speed wireless 
internet, m-learning opportunities can exist at any given time and place. To capitalize on 
these advances, online education developers have been adapting online programming to work 
on mobile platforms so educational opportunities can become more available, accessible, and 
convenient to users. 
In order to design and produce m-learning opportunities that are accessible and well-
used, it is necessary to review how an agriculture advisor population currently uses mobile 
technology for educational purposes. In the United States, a population of advisors that uses 
mobile technologies and covers a large geographical area is the Certified Crop Adviser 
(CCA) group. A CCA is a person certified by the American Society of Agronomy because of 
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their fundamental understanding of agricultural practices and principals. A CCA spends a 
majority of their time advising growers or farm managers/operators on agronomic practices 
such as crop production, pest control, and fertility management (American Society of 
Agronomy, 2019; Shah et al., 2015). The population of approximately 10,500 CCAs is about 
75% private and self-employed while the other 25% encompass government, extension, and 
various other occupations. This collective group of individuals is generally interested in 
technology with over 80% using a smartphone or tablet for email (Readex Research, 2013). 
As m-learning opportunities become both more robust and accessible, the goal of agricultural 
education creators is to provide CCAs with educational programming that is both convenient 
and user-friendly.  
This study seeks to understand CCAs perceptions about using smartphones for m-
learning along with investigating their current use of smartphones for m-learning. 
Understanding CCAs perceptions about using smartphones for m-learning as well as how 
they currently use smartphones is beneficial for agriculture education providers who seek to 
enable easy access to information. To that end, the objectives of this study are to describe the 
CCA population and ownership of smartphones, examine the perceptions and expectations 
associated with smartphone use for m-learning in this population, as well as examine this 
group’s current use of smartphones for m-learning.  
 
Methodology 
The study used a quantitative, cross-sectional research design and was meant to 
describe the expectations and influence surrounding Certified Crop Advisers’ perceptions of 
using smartphones for m-learning. Due to the cross-sectional nature of the study, there can be 
no causality implied.  
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Guided by the Unified Theory of Acceptance and Use of Technology (UTAUT) 
(Duyck et al., 2008; Venkatesh, Morris, Davis, Davis, & Davis, 2003), the researcher crafted 
survey questions to descriptively examine current feelings of this advisor group as it relates 
to smartphone use and m-learning. The Unified Theory of Acceptance and Use of 
Technology (UTAUT) is an amalgam of eight technology acceptance models. The questions 
in this theoretical model are useful in exploring how different user groups accept mobile 
technology for learning (Campbell, 2018; Im, Hong, & Kang, 2011; Lai, 2018; Sok Foon & 
Chan Yin Fah, 2011; Venkatesh et al., 2003; Williams, Rana, & Dwivedi, 2015). The 
UTAUT model looks at four categories of information that help to describe user views on 
technology: performance expectancy (PE), effort expectancy (EE), social influence (SI), and 
facilitating conditions (FC). The UTAUT model also uses gender, age, experience, and 
voluntariness of use information as moderators of the four main constructs, however this 
study used these variables to describe and understand how CCAs feel about using their 
smartphones for m-learning. 
 
Population and Sample 
CCAs are a large group of agricultural professionals certified by the International 
Certified Crop Adviser Program for their knowledge and understanding of agricultural topics 
(International Certified Crop Adviser Program, 2017). CCAs represent many professional 
areas of agriculture (e.g., retail sales, agronomists, consultants, government, farmer, 
extension) and are required to maintain their certifications by completing 40 continuing 
education units (CEUs) every two years (International Certified Crop Adviser Program, 
2017). In addition, CCAs typically travel extensively (locally and regionally) as part of their 
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job. Therefore, this is a population of agricultural professionals who stand to benefit from 
expanded m-learning opportunities via smartphone. 
The researcher worked with the American Society of Agronomy directly to create a 
comprehensive sampling frame of 10,545 active, United States-based CCAs with working 
email addresses. To obtain a large enough return for analysis while reducing ASA resource 
use and general resource wastefulness (Dillman, 2009), around half (5,200) of the CCA 
population was randomly sampled using simple random sampling.  
Instrument and Administration 
Institutional Review Board (IRB) approval from the university was obtained for the 
study after which, emails that included a link to the survey were sent to 5,200 CCAs through 
the ASA. The letter was signed by both the ASA business director and the researcher to 
provide the understanding to potential participants that this survey was approved by the ASA. 
The Dillman survey implementation protocols (Dillman, 2009) were used where possible 
when contacting participants while remaining within the procedural boundaries of the 
American Society of Agronomy. Participant email addresses were imported into ASA’s 
customer relationship manager (CRM) software. An email was then sent which contained an 
overview of the study, a link to informed consent documentation, and an invitation for 
participants to complete the survey. Participants clicked on the “Begin” button within the 
email to both provide consent for participation and to begin the survey. The survey itself, was 
administered using Qualtrics online software.  
The 39-question survey included four parts: 1) smartphone use questions, 2) UTAUT 
questions, 3) demographic questions, and 4) final comments (see Appendix A for a copy of 
the full survey). The smartphone questions section included 8 questions and sought 
information about the participants’ smartphone ownership and user behavior. There were 22 
19 
 
questions in the UTAUT section which used a Likert scale (1-7) featuring “Strongly 
Disagree” to “Strongly Agree” choices with the middle choice being “Neutral”. This section 
focused on understanding participants’ perceptions about smartphone use for m-learning. 
Participants’ demographic information was gathered using 9 questions that focused on 
participants’ general attributes. Final respondent comments about the survey or using a 
smartphone for m-learning were solicited with an open-ended question. 
The survey was available to participants from August 2, 2019 to August 18, 2019. 
During this time, participants were sent 2 email reminders to complete the survey in order to 
reduce nonresponse – at the beginning of the second and third week of this survey 
administration period. While Dillman (2009) suggests four reminders as appropriate, the 
study was not able to complete four reminders as ASA had rules governing how many emails 
CCAs received per week and was not able to fit another within the planned time frame. After 
the survey was complete, data were downloaded from Qualtrics and response rate was 
determined.  
The objectives of the study were explored using descriptive statistics as well as 
Kruskal-Wallace H and Chi Square tests for review of group differences. Descriptive 
statistics help to understand group makeup, understand general attitudes within the group, 
understand the spread of attitudes or characteristics of a group, and help set a baseline for 
future studies (Creswell, 2015). Statistics were analyzed using SPSS data analysis software.  
Results 
Full responses were received from 630 participants, a calculated response rate of 
12%. With a low return rate, non-response bias was a concern. Using the comparison of early 
to late respondents protocol suggested by Lindner and Wingenbach (2002), respondents from 
the first and second reminder groups were compared to those from the third reminder group 
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using ANOVAs across seven variables (age, perceived expertise with a smartphone, hours of 
smartphone use per day, gender, years as a CCA, education, and years of smartphone use). 
The ANOVAs for both age and perceived expertise with a smartphone were significant at the 
p=.05 level. Age for group one was 43.6 years old (n=361, M=43.57, SD=14.615) and group 
two was 41.2 years old (n=255, M =41.22, SD =13.358) with the difference between groups 
statistically significant at F(1, 614) = 4.17, p=.041. Perceived expertise with a smartphone for 
group one was 2.5 (n=367, M =2.48, SD =.775) and group two was 2.4 (n=258, M =2.35, SD 
=0.756) with the difference between groups statistically significant at F(1, 623) = 4.14, 
p=.042.  
Both age and perceived skill of using a smartphone were significant at the p=.05 
level. Age was significant at p=.05 between groups one and two and means were 2.48 and 
2.35, respectively. Age for group two was significantly younger and the mean for perceived 
expertise was lower reflecting a higher perceived expertise with using a smartphone for this 
response group. This illustrates that younger respondents perceiving themselves to be more 
expert in the use of a smartphone were somewhat less likely to respond to the survey.  
 
CCA population and ownership of smartphones  
The CCAs participating in this study were 90.3% male (n = 569) and 8.7% females (n 
= 55). Ages of CCAs ranged from 20 years to 80 years with a mean of 46.9 years old. The 
average number of years a person in this group has been a CCA was 12.7 years. A majority 
of CCAs who responded were clustered in the Midwest states (61%, n = 385), while the 
individual state with the highest number of respondents was California (11%, 70).  
The largest number of CCAs were employed as salespeople/agronomists at retail 
outlets or cooperatives (30%, n = 190), while the smallest number of employed CCAs were 
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agricultural extension agents (3.3%, n = 21) (see Table 1). There were 87 CCAs (13.8%) who 
chose “Other” as their source of employment. Write-in information associated with the 
“Other” category included professions such as precision ag, research, farm manager, nutrient 
management specialist, equipment dealer, and seed production, among others.  
Most CCAs provided their highest education level attained with the majority having a 
4-year college degree (61.2%, n = 381) while the rest had a Master’s degree (18.0%, n = 
112), a 2-year college degree (8.3%, n = 52), or a high-school diploma (7.5%, n = 47). The 
last 5% of CCAs had a PhD (4.3%, n = 27) or some college (0.6%, n = 4) (see Table 2).  
 
Table 1.. Frequency tab le of CCA employment 
Frequency table of CCA employment 
Area of Employment N % 
Salesperson/agronomist at retail outlet/cooperative 190 30.2 
Consultant/agronomist self-employed 151 24.0 
Seed/chemical/fertilizer company representative 111 17.6 
Other? (please specify)* 87 13.8 
Farmer/seed dealer 37 5.9 
Government 29 4.6 
Agricultural extension agent 21 3.3 
Not currently employed 4 0.6 
Total 630 100.0 
* Other professions included employment in areas like precision ag, research, farm 










Table 2.. Gender makeup of CCA group by education level 
Gender makeup of CCA group by education level 
Highest 
Education Completed 
Male  Female  Education Total 
N %  N %   N % 
High-school diploma 47  7.5  0  0.0  47 7.5 
Some college 4 0.6  0 0.0  4 0.6 
2-year college degree 51 8.2  1 0.2  52 8.3 
4-year college degree 344 55.2  37 5.9  381 61.2 
Master's degree 98 15.7  14 2.2  112 18.0 
Doctoral degree 24 3.9  3 0.5  27 4.3 
Total 568 91.2  55 8.8  623 100.0 
 
Nearly all the CCAs who participated in this study owned a smartphone (99%, n = 
624) and a majority (67%, n = 423) owned a smartphone for more than seven years. More 
CCAs owned a smartphone with the iOS operating system (72.5%, n = 448) than the Android 
operating system (27.5%, n = 168) and five respondents commented they had both. Most 
respondents reported completing the survey for this study on a computer (61%) rather than a 
smartphone (31%), or tablet (8%). Daily time spent using a smartphone varied, but the 
highest number of CCAs used their smartphone between two and three hours each day (23%, 
n = 145). Overall, the majority of CCAs used their smartphones between 1 and 5 hours daily 
(77%, n = 480). CCAs (n = 589) also reported spending an average of 5.7 hours away from 
their desktop or laptop computers on a normal workday.  
To determine how familiar CCAs were with their smartphone, participants were 
asked to rate their skill using a smartphone. The classifications were defined as: Fundamental 
Awareness (user has an understanding of basic smartphone techniques and concepts), Novice 
(user may need help when using a smartphone), Intermediate (user can successfully complete 
tasks with a smartphone as needed), Advanced (other users often ask you questions about 
smartphones or apps), and Expert (user can provide guidance, troubleshoot, and answer 
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questions about using a smartphone). The largest group of CCAs viewed themselves as 
intermediate (46.6%, n = 291) while nearly half the respondents considered themselves either 
advanced (36.2%, n = 228) or expert (12.6%, n = 79). There were very few participants who 
rated their smartphone skills in the novice category (4%, n = 26) and there was only one user 
who rated their skills in the fundamental awareness category (<1%, n = 1).  
Females had higher percentages of perceived advanced and expert ability with a 
smartphone with 60% self-rating as advanced or expert (see Table 3). Only 48.2% of males 
rated themselves to be advanced or expert users of their smartphone. The results of a Mann-
Whitney U test showed no significant difference between males’ and females’ perceptions of 
expertise of smartphone use, however, the distribution score was not statistically significantly 
different between males (Mdn = 3.00) and females (Mdn = 2.00), U = 13642.00, z = -
1.602, p = .109. 
 
Table 3.. Perceived level of smar tphone expertise by gender  
Perceived level of smartphone expertise by gender 
Perceived Level of Smartphone 
Expertise 
% Female  % Male  
Fundamental Awareness   0.0 0.2 
Novice   3.6 4.1 
Intermediate  36.4 47.5 
Advanced  43.6 35.8 
Expert 16.4 12.4 
Note: Female n = 55, Male n = 564.  
 
 
CCA perceptions and expectations about smartphone use 
Understanding how CCAs feel about using or intending to use smartphones for m-
learning is beneficial for agriculture education providers who seek to enable easy access to 
information. Using data from the UTAUT-format survey, the researcher explored how the 
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CCA group places the use of a smartphone for m-learning in context with their overall 
educational needs. The UTAUT survey questions are organized into 4 sections (voluntariness 
of use, performance expectancy, effort expectancy, and social influence) and each question 
uses a Likert scale of 1 (strongly disagree) to 7 (strongly agree) response. The mean total for 
each UTAUT section helps characterize how CCAs perceive using a smartphone for m-
learning. The researcher defined m-learning for the respondents as: taking action to improve 
skill/knowledge in some area; actions include accessing PDF files, both live and recorded 
webinars, videos, online courseware, apps, or other digital materials specifically on your 
smartphone. 
The overall mean for voluntariness of use was 5.40 and shows that CCAs somewhat 
agree that to the survey point in time the survey was conducted using a smartphone for m-
learning had been voluntary. Breaking this down a little further, CCAs somewhat agreed that 
using a smartphone for m-learning was voluntary (M = 5.43), that supervisors do not require 
the use of a smartphone for m-learning (M = 5.53), and that using a smartphone for m-
learning is not required in their job (M = 5.25).  
CCA performance expectancy of using a smartphone for m-learning had a mean of 
4.91. This places the performance expectation of using a smartphone for m-learning just 
under “somewhat agree”. However, within the performance expectancy section, there was 
less agreement between the four questions. CCAs approached agreement that using a 
smartphone for m-learning would be useful in their job (M = 5.67). CCAs somewhat agreed 
that using a smartphone for m-learning would allow them to accomplish tasks more quickly 
(M = 5.40) and increase productivity (M = 5.20). They somewhat disagreed, however, that 
using a smartphone for m-learning would increase their chances of getting a raise (M = 3.38).  
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The mean for CCAs effort expectancy was 5.19 (somewhat agree) indicating that 
CCAs believe the effort required to use a smartphone for m-learning would not be that 
difficult. CCAs placed the clarity and understandability of using a smartphone for m-learning 
just below “somewhat agree” (M = 4.80). CCAs felt more agreeable (M = 5.46) toward the 
ease at becoming skillful with using a smartphone for m-learning and “somewhat agreed” 
they would find m-learning on a smartphone easy to use (M = 5.11). Finally, CCAs also 
“somewhat agreed” that learning to use a smartphone for m-learning would easy for them (M 
= 5.38).  
The affect that social influence plays on CCAs using a smartphone for m-learning 
was “neutral” (M = 4.17). CCAs “somewhat disagreed” that individuals who influence their 
behavior think they should use a smartphone for m-learning (M = 3.83). CCAs also 
“somewhat disagreed” that people who are important to the CCA think they should use their 
smartphone for m-learning (M = 3.87). When asked if the senior management of the business 
had been helpful with their using a smartphone for m-learning the CCAs responses were 
reported as “neutral” (M = 4.02). CCAs were just under “somewhat agree” regarding 
organizational support for using smartphones for m-learning (M = 4.98).  
 
CCA current use of smartphones for m-learning  
Looking at the current CCA use of smartphones for m-learning was the final 
objective. The researcher examined if CCAs already use smartphones for m-learning and 
how they did so. A majority of CCAs reported already using a smartphone for m-learning 
(73%, n = 456). This information led to several comparisons to determine if any variables 
might affect smartphone use for m-learning. Using the chi-square test of independence, a 
comparison was made between current use of m-learning on a smartphone and each of the 
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variables of operating system, age by decade, gender, education, and perceived skill with a 
smartphone. Expected cell frequencies were greater than five in each test. Cramer’s V was 
used to determine strength of association if association was significant (see Table 4).  
There were statistically significant associations between smartphone OS, age group 
by decade, skill with a smartphone, and use of equipment computers (like GPS, harvest 
monitors, planting monitors, etc.) when compared to using a smartphone for m-learning. 
There was no association between gender or education and using a smartphone for m-
learning. While there was an association between smartphone OS and using a smartphone for 
m-learning, Cramer’s V showed only a weak association strength of .089. There was also a 
weak association (.089) for use of equipment computers in work. The association strength 
was higher for age group by decade (.213) and higher yet for skill with a smartphone (.308) 
although still somewhat weak. 
The strong significance of age group by decade and skill with a smartphone on use of 
a smartphone for m-learning suggested a deeper examination within these variables. First, 
age group by decade was compared to smartphone use for m-learning by using the chi-
squared test for homogeneity. This test provided a comparison between decade age groups 
(20-70) who did or did not use m-learning on a smartphone (see Table 5). There was a 
statistically significant difference between age groups for use of m-learning on a smartphone 
of p < .001. Post hoc analysis involved pairwise comparisons using the z-test of two 
proportions with a Bonferroni correction. The proportions of CCAs who used m-learning on 
a smartphone was statistically significant at p < .05 between several decades (see Table 5). 
The main differences were between 20-year-olds and 40, 50, and 60-year-olds as well as 30-
year-olds compared to 60-year-olds.  
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Table 4.. Chi-square tests for independence and Cramer’s V strength o f association fo r using smar tphones for m-learning 
Chi-square tests for independence and Cramer’s V strength of association for using 
smartphones for m-learning 




system  4.89 1 .027*    .089 .027* 
Age group by decade  27.71 5    <.001*** .213 <.001*** 
Gender  .11 1 .737 - - 
Highest completed 
education level  3.71 4 .447 - - 
Skill with a smartphone  59.35 3 <.001*** .308 <.001*** 
Use of equipment 
computers in work 4.97 1 .026* .089 .026* 
Note: *p < 0.05. **p < 0.01. ***p < 0.001.  
a Each group test is compared to using a smartphone for m-learning. 
 
 
Table 5.. Cross-tabula tion of age by decade and u se of smartphone for m-lea rning 
Cross-tabulation of age by decade and use of smartphone for m-learning 
  





20s 30s 40s 50s 60s 70s Total 
Yes Count 73a 106a,b 82b,c 90b,c 84c 11a,b,c 446 
% 91.3 81.5 67.8 66.2 65.1 64.7  
No Count 7a 24a,b 39b,c 46b,c 45c 6a,b,c 167 
% 8.8 18.5 32.2 33.8 34.9 35.3  
a,b,c Each letter denotes a subset of age group by decade whose column properties do not differ 




A second examination comparing perceived skill with a smartphone to use of a 
smartphone for m-learning was completed. The chi-squared test for homogeneity was used to 
examine comparisons between perceived skill with a smartphone (Expert, Advanced, 
Intermediate, and Novice) with who did or did not use m-learning on a smartphone (see 
Table 6). There was a statistically significant difference between expertise groups for use of 
m-learning on a smartphone of p < .001. Post hoc analysis involved pairwise comparisons 
using the z-test of two proportions with a Bonferroni correction. The proportions of CCAs 
who used m-learning on a smartphone was statistically significant at p < .05 between 
expertise levels (see Table 6). Expert and advanced groups were not different from each 
other but were different from intermediate and novice groups. Intermediate and novice 
groups were also different from each other. 
 
Table 6.. Cross-tabula tion of perceived expertise with a smartphone and u se of sm artphone for m-lea rning 








Expert Advanced Intermediate Novice Total 
Yes Count 71a 185a 191b 6c 453 
% 89.9 81.1 65.6 23.1  
No Count 8a 43a 100b 20c 171 
% 10.1 18.9 34.4 76.9  
a,b,c Each letter denotes a subset of age group by decade whose column properties do not differ 




Another question providing significant difference within CCA use of a smartphone 
for m-learning concerned media use. CCAs who responded they already used m-learning on 
a smartphone were specifically asked to rank (most (1) to least (5)) five media types in the 
order of their use to better understand the different types of media CCAs were currently 
using. When CCAs ranked the list of media from most used to least used the results were 
PDF reading, YouTube, education apps, online webinars, and online courses.  
To examine differences in media usage as compared to age, Kruskal-Wallis H tests 
were used. Distributions of scores were similar for all groups, as assessed by visual 
inspection of a boxplot. There were significant differences between decade age groups for 
YouTube, online courses, and PDF reading media types (see Table 7). 
 
Table 7.. Resul ts of  Kruskal-Wall is H test presenting s igni ficance of media type use on sm artphone as compared to age 
Results of Kruskal-Wallis H test presenting significance of media type use on smartphone 
compared to age 
Media Type N χ2 df p 
YouTube 408 11.410 5 .044* 
Online webinars 390 5.376 5 .372 
Online courses 405 36.304 5 <.001*** 
PDF reading 422 25.113 5 <.001*** 
Education Apps 722 4.902 5 .428 
Note: *p < 0.05. **p < 0.01. ***p < 0.001.  
 
To investigate these findings more, age groups by decade (e.g. 20s, 30s, 40s, etc.) 
were compared to each other within significant media types and pairwise comparisons were 
performed using Dunn's (1964) procedure with a Bonferroni correction for multiple 
comparisons. Adjusted p-values are presented for YouTube, online courses, and PDF reading 
media types.  
30 
 
For YouTube, a post hoc analysis revealed significant differences in scores between 
the 40-year-olds (mean rank = 181.05) and 20-year-olds (mean rank = 243.15) (p = .019) but 
not between any other age group combination. The lower mean rank indicates more use of 
YouTube indicating that 40-year-olds were using YouTube significantly more than 20-year-
olds. For online courses, post hoc analysis revealed statistically significant differences in 
scores between the 20-year-olds and all other age groups (see Table 8) but not between any 
other age group combination. The lower mean rank indicated a higher use of online courses 
for 20-year-olds as compared with the other age groups. For PDF reading, post hoc analysis 
revealed statistically significant differences in scores between the 20-year-olds and the 40s, 
50s, 60s, and 70s age groups (see Table 9) but not between any other age group combination. 
The higher mean rank for 20-year-olds represents less use of the PDF medium as compared 
to the 40s, 50s, 60s, and 70s age groups. 
 
Table 8.. Mean rank and signif icance for 20-year-old s compared to other age groups within onl ine courses Kruskal-Wa llace H pos t hoc ana lysis  
Mean rank and significance for 20-year-olds compared to other age groups within online 
courses Kruskal-Wallace H post hoc analysis  
Age by decade Mean ranka pb 
20s 140.29 - 
30s 195.00 .034* 
40s 233.51 <.001*** 
50s 209.68 .003** 
60s 221.94 <.001*** 
70s 316.06 <.001*** 
a Lower mean rank signifies higher use. 
b Significance of 20-year-olds compared to other decades. 






Table 9.. Mean rank and signif icance for 20-year-old s compared to other age groups within PDF reading Kruskal-Wallace H post  hoc analys is 
Mean rank and significance for 20-year-olds compared to other age groups within PDF 
reading Kruskal-Wallace H post hoc analysis  
Age by decade Mean ranka pb 
20s 266.96 - 
30s 219.41 .143 
40s 193.92 .002** 
50s 192.16 .001*** 
60s 199.45 .008** 
70s 134.80 .014* 
a Lower mean rank signifies higher use. 
b Significance of 20-year-olds compared to other decades. 
Note: *p < 0.05. **p < 0.01. ***p < 0.001.  
 
While these results indicate many CCAs already use a smartphone for m-learning, 
there are also many (27%, n = 174) who do not. To better understand the challenges that 
confront CCAs when considering using a smartphone for m-learning, CCAs were asked to 
select all obstacles that prevent them from using a smartphone to access m-learning. 
Obstacles that prevent CCAs from using a smartphone for m-learning ranged from 71% 
(limited screen size) to 31% (limited or no internet connectivity) to 11.1% (prefer not to be 
connected that much) to 4.3% (additional responses) (see Table 10). Additional responses 
provided by participants included, “easier to navigate and type using desktop computer”, 
“use iPad more than phone”, and “Use phone a lot to look up information quickly or contact 




Table 10. .Obs tacles that prevent CCAs from using a smar tphone to access m-learning programs  
Obstacles that prevent CCAs from using a smartphone to access m-learning programs 
Obstacle N % 
Limited screen size 446 70.8 
Prefer other technology 220 34.9 
Limited or no internet connectivity 195 31.0 
Lack of smartphone-friendly learning programs 170 27.0 
Short battery life 136 21.6 
Prefer not to be connected that much 70 11.1 
Low smartphone memory 43 6.8 
Other (additional responses) 27 4.3 
Note: total N = 630. 
 
Collectively, these results provide a picture of how CCAs currently do or do not use 
smartphones for m-learning. These results also provide an understanding of how CCAs see 
the benefits and disadvantages of using a smartphone for m-learning in four main areas: 1) 
voluntariness of use, 2) effort expected to use a smartphone for m-learning, 3) performance 
expected from using a smartphone for m-learning, and 4) understanding of how socially 
influenced they feel to use a smartphone for m-learning.  
 
Discussion 
This study examined CCA perceptions and use of smartphones for m-learning. The 
results of this study provide a picture of the CCA population as somewhat agreeable to using 
smartphones for m-learning. The CCA population is saturated with smartphones as almost all 
CCAs (99%, n=623) had a smartphone, a majority having owned one for more than seven 
years. CCAs are a well-educated, technology-savvy group and almost half perceived 
themselves to be advanced or expert users of their smartphone. They are also very mobile, a 
majority spending over half their day away from a laptop or desktop computer. This 
highlights the average hourly smartphone use time of over 3 hours per day for CCAs. It is 
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important to note that not all CCAs are highly mobile all the time as cycles within agriculture 
may require some periods of heavy travel while other times require little. Some CCAs 
commented on this saying the amount of time spent away from their computers varied greatly 
by season so certain times of the year were spent being more mobile than other times.  
CCAs are a group of professionals who are fairly at ease with mobile technology and 
many already use m-learning. However, the kind of m-learning materials that were accessed 
via smartphone sometimes differed, based on age. CCAs in their 40s, for example, used 
YouTube videos significantly more than CCAs in their 20s – although this age difference 
was the only significant one for YouTube use. The data also note the most-used method of 
mobile-learning on a smartphone was actually accessing PDF documents while online 
courses was the least used overall. However, looking at these two media types by respondent 
age by decade shows that CCAs in their 20s access PDFs significantly less than CCAs in 
their 40s through 70s. This is opposite for online courses because CCAs in their 20s say they 
access online courses significantly more than all other age groups. This could be due to 
several reasons, such as 20-year-olds taking extra degree-based education classes that use 
online courses (Snyder, de Brey, & Dillow, 2018) more than other media types as compared 
to more seasoned CCAs who may not be in school anymore. It could also have to do with 
which generations grew up with mobile technologies or even availability of online material. 
Future studies should investigate this question.  
Study participants noted that while a majority use m-learning on their smartphones, 
there are still obstacles in doing so, limited screen size, preference of other technology, and 
connectivity being the top three. Limited screen size was the most cited obstacle which is 
interesting given that PDF documents were the most used media type which can be difficult 
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to view and navigate on a small screen. Rosman (2008) and Mehdipour and Zerehkafi (2013) 
cite screen size as a challenge to m-learning as well. Preferring other technology was cited as 
the second obstacle and several CCAs wrote in comments about using both tablets and 
smartphones. For example, one participant indicated, “Anything should be tablet compatible. 
Easier to read and much better battery life.” While this study did not specifically focus on 
tablet use for m-learning, tablet use with this population should be included in future research 
to better identify the specifics of m-learning use by technology type. The third most cited 
obstacle for using m-learning on a smartphone was internet connectivity, also noted by Sanga 
et al. (2016), as a requirement for m-learning in developing countries. While cellular 
broadband continues to improve around urban centers, those improvements are noticeably 
lacking for one third of the CCAs making connectivity a major challenge for m-learning on a 
smartphone while doing their jobs.  
Findings from UTAUT questions indicated that using a smartphone for learning was 
voluntary, not required in their job, or promoted by supervisors. The responses that m-
learning with a smartphone is somewhat voluntary suggests that CCAs do not feel pressured 
to use smartphones for m-learning. Based on this data, it seems organizations in agriculture 
may not be making smartphones a primary venue for m-learning opportunities. This is 
reasonable considering the lack of mobile infrastructure in some rural areas (United States 
Department of Agriculture, 2019). CCAs understand the pragmatic implications of m-
learning. They felt m-learning on the smartphone would likely be useful in their jobs and for 
their productivity as well as to speed up task accomplishment. However, they did not 
perceive that using their smartphones for m-learning would translate into an employer raise. 
The main goal of an employer training program is to keep and maintain a knowledgeable and 
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skilled workforce (Renta Davids, Jiménez-González, Fandos-Garrido, & González-Soto, 
2014) and m-learning on a smartphone is one of several venues for doing this via online 
learning at a low cost.  
CCAs felt it would not be difficult to use a smartphone for m-learning. This finding is 
similar to one Strong et al. (2013) identified with agriculture leadership students who felt m-
learning would be easy to use. Almost all CCAs feel they are somewhere between 
intermediate and expert at using a smartphone suggesting the smartphone itself is not a 
concern when using the device for m-learning. This study did not get into specific 
technology, software systems, or perceptions about how different media preferences 
encourage or dissuade m-learning on a smartphone. The neutral feeling about how clear and 
understandable it is to use m-learning on a smartphone along with feeling able to use the 
smartphone itself suggests the m-learning system or media may have more to do with 
feelings of clarity than with the smartphone itself.  
Social expectations of smartphone use for m-learning are not very applicable to this 
population. While this study looked at a wide age group, the finding of little social influence 
on CCAs is different from Gao et al. (2015) and Sabah (2016) who found social influence to 
be important with their participants. CCAs somewhat disagreed that there was social 
influence for them to use smartphones for m-learning. There is a general neutrality about the 
support from business or management for using smartphones for m-learning and there is little 
pressure from other influencers to use a smartphone for m-learning.  
Regardless of CCA perceptions about using their smartphone for m-learning, many of 
them (73%) in this study indicated they already did so. Comfort with using a smartphone is 
not a barrier for using smartphones for m-learning. The number of CCAs who felt they were 
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intermediate to expert users of smartphones suggests that using technology is not a major 
problem for this group. Almost one-third (31%) of CCAs noted that mobile internet 
connection was a problem which reduces the desire to use m-learning from a smartphone.  
Overall, m-learning on a smartphone seems applicable to the CCA group. CCAs are 
away from their computers over half the day on average and while CCAs feel using m-
learning on a smartphone is voluntary, they also feel it would be helpful. These 
considerations show there may be a need for more development and improvement in m-
learning applications, especially if connectivity is continually improved and technologies 
such as responsive development are used.  
Employers and learning providers should consider that CCAs felt neutral about 
support from organizations and management when it came to m-learning on their 
smartphones. While smartphone use among this group is very high, and 73% of CCAs 
already use some form of m-learning on their smartphones, employers and learning providers 
should consider how to support m-learning for the differences among groups within the CCA 
population. Age demographics and perceived expertise with a smartphone impact whether a 
CCA will use their smartphones for m-learning. Also, although the list of media types being 
used by CCAs was not exhaustive in this study, the fact that 2 media types showed a 
reciprocal difference between how 20-year-olds and other ages use the media suggest there 
may be different media or learning needs between 20-year-olds and other age groups. It will 
be necessary to review how CCAs are using learning in the field within the age range of its 





This study looked at a large group of agricultural professionals (i.e., CCAs) to 
examine the use of smartphones for m-learning. Recognizing the descriptive nature of the 
analysis, this study adds needed data to the area of professional use of smartphones for m-
learning. This study was not designed to answer questions about m-learning perceived 
usefulness on a smartphone or answer specific questions about preference or generational 
difference within the CCA population. Future research should examine topics to move 
toward building a suitable m-learning use framework for this population. This study also 
shows a need to examine how organizational and manager support can be improved for the 
CCA group to better facilitate m-learning needs. While the CCA population is a large group 
of agricultural advisors in the U.S., it is advised to not generalize the findings of this study to 
the larger agriculture advisor population. Survey replication can help provide an 
understanding of change over time within this population as advancements in smartphone 
technology and more responsive applications become available.  
The perceived ease of using a smartphone along with the understanding of usefulness 
and high rates of ownership show a group that is willing to engage in m-learning on a 
smartphone. However, cited obstacles of screen size, preference for other technologies, and 
connectivity show that organizational support needs to improve if m-learning on a 
smartphone will be used as a primary source to access new knowledge and information that 
is continually needed by these agriculture professionals. In general, the findings of this study 
show there are age and perceived smartphone expertise differences within the CCA 
population with regards to m-learning on a smartphone. However, overall, the group 
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Appendix. Survey Tool  
Part 1. Smartphone Questions 
In this section, we are interested in understanding what access you currently have to a smartphone and 
how familiar you are with the device. For this survey, a smartphone is a handheld electronic device 
capable of both internet browsing, making calls, and can fit in a pocket.  
 





If you own a smartphone, how many hours per day, on average, do you use it? (include use for both 
work and free time).  
 less than 1 hour 
 1 hour but less than 2 hours 
 2 hours but less than 3 hours 
 3 hours but less than 4 hours 
 4 hours but less than 5 hours 
 5 hours but less than 6 hours 
 More than 6 hours 
 
 
I have used a smartphone for:  
 less than 1 year 
 1 year but less than 2 years 
 2 years but less than 3 years 
 3 years but less than 4 years 
 4 years but less than 5 years 
 5 years but less than 6 years 
 6 years but less than 7 years 
 more than 7 years 
 
My smartphone operating system is:  
 Android 
 Apple iOS  
 Other 
 I’m not sure 
 
My skill in using a smartphone is:  
 Expert (You can provide guidance, troubleshoot, and answer questions about using a 
smartphone) 
 Advanced (People often ask you questions about smartphones or apps) 
 Intermediate (You can successfully complete tasks with a smartphone as needed) 
 Novice (You may need help when using a smartphone) 




 Not Applicable 
Do you currently use a smartphone for mobile learning? (for this question, mobile learning means taking 
action to improve skill/knowledge in some area; actions include accessing PDF files, both live and 
recorded webinars, videos, online courseware, apps, or other digital materials specifically on your 
smartphone) 




If the answer to the previous question was “yes” 
 
How do you most use your smartphone for mobile learning? (please rank all 5 in the order you use 
them) 
 
 1 2 3 4 5 
YouTube videos      
Online webinars      
Online courses      
PDF reading / viewing      




What are obstacles that prevent you from using smartphones for mobile learning? (Please check all 
choices that apply.)  
☐ Limited screen size  
☐ Limited or no internet connectivity  
☐ Low smartphone memory  
☐ Short battery life 
☐ Lack of smartphone-friendly learning programs  
☐ Prefer other technology 
☐ Prefer not to be connected that much 










     
     
     
     




Voluntariness of Use 
Mobile learning means taking action to improve skill/knowledge in some area; actions include 
accessing PDF files, both live and recorded webinars, videos, online courseware, apps, or other digital 
materials specifically on your smartphone. 
 
This set of questions looks at whether using your smartphone for learning is voluntary or not. Please 

































Using my smartphone for 
mobile learning is voluntary. 
 
       
My supervisor does not require 
me to use my smartphone for 
mobile learning. 
 
       
Although it might be helpful, 
using my smartphone for mobile 
learning is not required in my 
job. 
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Part 2. Intention to Use a Smartphone for Mobile Learning  
 
Due to agricultural professionals being in the field and away from their desk for long periods of 
time, we are investigating the level of acceptance agricultural professionals have for using 
smartphones for learning and professional development.  
 




Imagine you are away from your office and desktop/laptop computer but need to learn about a 
specific agricultural topic. You have the ability to access information about the topic (for 
example, a course, webinar, webpage, PDF) through a learning management system that works 
with smartphones, and you are considering whether or not to do so.  
 
Please read each statement carefully and respond as honestly as possible. 
 
Performance Expectancy 
Mobile learning means taking action to improve skill/knowledge in some area; actions include 
accessing PDF files, both live and recorded webinars, videos, online courseware, apps, or other 
digital materials specifically on your smartphone. 
 
This set of questions examines what kind of performance a user expects from learning with a 
smartphone. Please answer the questions to the best of your ability even if you feel they do not 































I would find using my 
smartphone for mobile 
learning useful in my job.  
 
       
Using my smartphone for 
mobile learning will 
enable me to accomplish 
tasks more quickly.  
 
       
Using my smartphone for 
mobile learning will 
increase my productivity.  
 
       
If I use my smartphone for 
mobile learning, I will 
increase my chances of 
getting a raise.  
 
       
 
       
       
       




Mobile learning means taking action to improve skill/knowledge in some area; actions include 
accessing PDF files, both live and recorded webinars, videos, online courseware, apps, or other 
digital materials specifically on your smartphone. 
 
This set of questions examines how much effort a user expects to use while learning with a 
smartphone. Please answer the questions to the best of your ability even if you feel they do not 
































My interaction with my 
smartphone for mobile learning 
would be clear and 
understandable.  
 
       
It would be easy for me to 
become skillful at using my 
smartphone for mobile learning.  
 
       
I would find mobile learning on 
my smartphone easy to use.  
 
       
Learning to use my smartphone 
for mobile learning is easy for 
me.  
 
       
  
       
       
       





Mobile learning means taking action to improve skill/knowledge in some area; actions include 
accessing PDF files, both live and recorded webinars, videos, online courseware, apps, or other 
digital materials specifically on your smartphone. 
 
This set of questions examines how much others’ influence may impact your decision to use a 
smartphone for learning. Please answer the questions to the best of your ability even if you feel 

































People who influence my 
behavior think that I should use 
my smartphone for mobile 
learning.  
 
       
People who are important to me 
think that I should use my 
smartphone for mobile learning.  
 
       
The senior management of my 
business has been helpful as I 
use of my smartphone for 
mobile learning.  
 
       
In general, my organization has 
supported my use of a 
smartphone for mobile learning.  
 
       
  
       
       
       





Mobile learning means taking action to improve skill/knowledge in some area; actions include 
accessing PDF files, both live and recorded webinars, videos, online courseware, apps, or other 
digital materials specifically on your smartphone. 
 
This set of questions examines the support and/or infrastructure you feel necessary to use a 
smartphone for learning. Please answer the questions to the best of your ability even if you feel 

































I have the resources necessary 
to use my smartphone for 
mobile learning.  
 
       
I have the knowledge necessary 
to use my smartphone for 
mobile learning.  
 
       
Mobile learning on my 
smartphone is not compatible 
with other systems I use. 
 
       
A specific person (or group) is 
available for assistance with 
difficulties concerning using my 
smartphone for mobile learning.  
 
       
 
  
       
       
       




Behavioral Intention to Use the System 
Mobile learning means taking action to improve skill/knowledge in some area; actions include 
accessing PDF files, both live and recorded webinars, videos, online courseware, apps, or other 
digital materials specifically on your smartphone. 
 
This set of questions examines the intention you may have to use a smartphone for learning. 
Please answer the questions to the best of your ability even if you feel they do not specifically 
































I intend to use my smartphone 
for mobile learning in the next 
12 months.  
 
       
I predict I would use my 
smartphone for mobile learning 
in the next 12 months.  
 
       
I plan to use my smartphone for 
mobile learning in the next 12 
months.  
 




       
       




Part 3. Demographic Questions 
The purpose of this section is to gather information about you as a participant in this study. 
Please choose or fill in the answers below that best describe you. None of this information will 
be used to identify any individual participating in the study.  
  
What is your gender?  
 Male  
 Female  
 Prefer not to say 
 
 
What was your age on your last birthday? _____ 
 
 
Counting this year, how many years have you been a CCA?________ 
 
 












     
 
 
What is the highest level of education you have received?  
 High-school diploma 
 2-year college degree 
 4-year college degree 
 Master’s degree 
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What general area best describes your employment?  
 agricultural extension agent 
 seed/chemical/fertilizer company representative 
 consultant/agronomist self-employed 
 farmer 
 farm manager 
 seed dealer 
 government 
 pesticide applicator 
 salesperson/agronomist at retail outlet/cooperative 
 university and/or education sector 
 not currently employed 




In your work, do you use machinery computers such as harvest monitors, GPS systems, planting 





On a normal work day, please estimate how many hours you spend working away from your 
desktop or laptop computer. _______________________ 
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Part 4: Final Questions 
We are interested in gathering any follow up information you may have to share in this final 
section.  
 




Are you willing to participate in a short follow-up interview? If you are, and you are selected 
to participate, the interview would last no more than 10-15 minutes.  
 
If you are willing, please provide your name, and either a phone number or email address.  
 
Name:       
Email address or phone number:   
 
 
Thank you for completing this survey. Your time and effort are appreciated! Please click the 








CHAPTER 3. CERTIFIED CROP ADVISERS’ INTENTION TO USE 
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Abstract 
Constant and accelerating change in agriculture showcases a need for professional 
agriculture advisors to gain and maintain knowledge of new agriculture technologies. Mobile 
technologies such as a smartphone can provide access for these professionals when working 
in the field, as many are away from their offices and computers for prolonged periods of 
time. While studies identify the intention to adopt mobile learning (i.e., m-learning) by 
students, and some professionals, m-learning specifically for the agricultural professional has 
not been studied. The Unified Theory of Acceptance and Use of Technology (UTAUT) is a 
tool often used to identify behavioral intention to use a technology by a specific population. 
A sample from the Certified Crop Adviser population was used to examine their use of 
smartphones for m-learning. Completed surveys (N=630) provided data to assess the 
behavioral intention of CCAs to use a smartphone for m-learning using the UTAUT model. 
Multiple linear regression was used to analyze the data collected. The analysis explained 
56% of the variance in behavioral intention indicating that the UTAUT is a useful model to 
examine intention to use smartphones for m-learning for the CCA population. CCAs 
“somewhat agree” that using a smartphone for mobile learning is easy to become skillful 




smartphone for m-learning as they see a benefit in the speed of task accomplishment and 
productivity as well as having both the knowledge and resources to do so. 
 




The actively managed agricultural landscape is constantly changing regarding 
environmental factors, production techniques, technology, and equipment, as well as markets 
and management goals. To allow present and future agricultural professionals (e.g., farm 
managers, co-op advisors, Certified Crop Advisers [CCAs], etc.) to maintain and increase 
their knowledge about these changing factors, opportunities to maintain and learn new 
information needs to be constant. Professionals in agriculture regularly need to balance 
learning with everyday business efforts and much of the expertise needed to include rapidly 
changing information to everyday decision-making must be acquired on-the-job.  
The increasing speed of knowledge change in agriculture is due to the pragmatic need 
to solve problems. Increasing crop or livestock yield generally comes with technology 
advancements which also may increase the complexity of farming systems as well as 
increase farming dependence on future technology (Ugochukwu & Phillips, 2018). As 
technology advancements continue, advisors are needed who understand new technologies 
and can consult on their use. Historically, public sector extension groups have provided 
advisors with information and consultation however, private entities have become 
increasingly important for making recommendations as more farms become more specialized 




Continuing education for advisors who make agriculture recommendations is a 
challenge as technologies in agriculture change. Because of their ubiquity, it is worth 
exploring the role mobile technologies (such as smartphones) play relative to knowledge 
improvement, upkeep, and retention. In the United States, one prominent agricultural advisor 
group who needs to continually maintain and improve their knowledge of agriculture 
technologies are CCAs. As a group, Certified Crop Advisers’ roles are continually expanding 
and CCAs commonly advise farmers and growers on agronomic practices and technologies. 
The perception from farmers is that the crop adviser is a pipeline of information about not 
just crops, soils, nutrient management, and integrated pest management (IPM) but is also 
trustworthy in other areas such as conservation practices (Eanes et al., 2017). Overall, there 
are over 13,000 CCAs working with farmers throughout the U.S. (American Society of 
Agronomy, 2019). The population is about 75% private and self-employed while the 
remaining 25% encompass government, extension, and various other occupations (Readex 
Research, 2013). It is known that CCAs actively utilize mobile technology as part of their 
jobs, with 80% owning a smartphone or tablet and using these tools for various 
communications. As education opportunities become both more robust and accessible, 
providing education to this group via smartphone should be explored as an option for 
knowledge acquisition and maintenance as CCAs almost always have a smartphone with 
them while they are away from their offices and computers. 
While the learning technology space continues to advance, studies should look at 
determining the likelihood of technology adoption by target populations. The main purpose 
of this survey-oriented study was to investigate and better understand the factors that 




Mobile Learning in Professional Agriculture 
Mobile learning, (i.e. m-learning) or “any educational provision where the sole or 
dominant technologies are handheld or palmtop devices” (Traxler, 2005, p. 262) has been a 
main focus of many studies in the past decade. Several studies have focused on m-learning 
use and adoption by students and instructors in university settings. These studies describe 
academic populations that see value in adopting or intending to adopt mobile technologies 
for learning (Al-Emran, Elsherif, & Shaalan, 2016; Irby & Strong, 2013; Park, Nam, & Cha, 
2012; Shin, Shin, Choo, & Beom, 2011). Surveyed business groups, who are a members of 
the Association for Talent Development, also recognize the potential value of m-learning via 
smartphone noting that almost 43% of organizations surveyed find employees accessing self-
directed online learning via smartphones (Association for Talent Development, 2019). A few 
studies have investigated professionals, such as medical practitioners, who travel and 
recognize that these individuals often use mobile devices to maintain professional 
competencies (Batt & Cummins, 2016). While research focus regarding m-learning is 
prevalent in certain fields, such as medicine, business, and education broadly, (Curran et al., 
2019; Dimond, Bullock, Lovatt, & Stacey, 2016) there is little research focused on the impact 
of m-learning in agricultural advisory professions.  
Due to geographic isolation, m-learning technology has been investigated as an 
opportunity to connect farmers to other farmers, extension, and knowledge caches (Beza et 
al., 2018; Kaske, Mvena, & Sife, 2018; Narine, Harder, & Roberts, 2019) but there is a lack 
of studies focusing on the use of m-learning, specifically smartphones, by agriculture 
professionals for their own benefit. Reducing effort and improving efficiency of knowledge 




understanding the likelihood of adopting a smartphone for m-learning is of interest. Thus, 
this study examined how the CCA population views using smartphones for m-learning as 
well as investigated the influencing factors behind the CCA population’s behavioral intention 
to use smartphones for m-learning.  
Purpose of Study 
The main purpose of the study was to investigate CCA’s behavioral intention to use a 
smartphone for learning. Many theories of technology adoption or acceptance have been 
shared over the last half-century each of which contributing to the understanding of how 
technology is adopted by a group of people (Bandura, 2001; Compeau & Higgins, 1995; 
Davis, Bagozzi, & Warshaw, 1989; Rogers, 2003). One of the most used is the Unified 
Theory of Acceptance and Use of Technology (UTAUT) model which is an amalgam of 
eight technology acceptance models. This theoretical model has been shown to be useful in 
exploring how different user groups accept mobile technology for learning (Campbell, 2018; 
Im, Hong, & Kang, 2011; Lai, 2018; Sok Foon & Chan Yin Fah, 2011; Venkatesh, Morris, 
Davis, Davis, & Davis, 2003; Williams, Rana, & Dwivedi, 2015).  
The UTAUT model uses four main independent constructs, as defined by Venkatesh 
et al., (2003), to measure user acceptance of technology: performance expectancy (PE), effort 
expectancy (EE), social influence (SI), and facilitating conditions (FC). These constructs are 
theorized to affect the dependent variables of behavioral intention (BI) and use behavior 
(UB). The UTAUT model also determines how gender, age, experience, and voluntariness of 
use moderate the four main constructs as to their effect on behavioral intention and use 
behavior of the technology in question. Venkatesh et al. (2003) found that the UTAUT model 




technology whereas other models can explain between 17 and 53% of intention to use certain 
technologies. Behavioral intention is used here as a CCA’s intention or plan to use mobile 
learning on a smartphone in the future.  
The UTAUT model used in this study has been guided by Venkatesh et al., (2003) 
and modified to fit the conditions of the study. For example, while Venkatesh et al. (2003) 
suggested FC would not be predictive of BI to use a technology if EE was in the model, other 
studies have suggest that FC may be predictive of BI to use a technology even if EE is 
included in the model (Duyck et al., 2010; Sok Foon & Chan Yin Fah, 2011). We chose to 
include the FC to BI interaction as part of the main model to examine the possibility that FC 
may be predictive of BI. Figure 1 shows the modified UTAUT model for intention to use 
mobile learning on a smartphone. 
In our model, performance expectancy (PE) is defined as “the degree to which the 
individual believes that using the system will help him or her to attain gains in job 
performance” (Venkatesh et al., 2003, p. 447) and has been shown to be a significant 
predictor of behavioral intention to use a specified technology (Khechine, Lakhal, & 
Ndjambou, 2016; Williams et al., 2015; Zuiderwijk et al., 2015). In this study, it was 
expected that PE would be a significant predictor of CCA intention to use a smartphone for 
m-learning (Table 11). 
Effort Expectancy (EE) is “the degree of ease associated with the use of the system.” 
(Venkatesh et al., 2003, p. 450). In the context of this study, the CCA population often uses 
technology for machinery and for communication already and so likely has an opinion on the 
ease of use for m-learning technology as used on a smartphone that will be reflected by the 




in question was mandatory to use and especially during the beginning phases of that use. 
While m-learning on a smartphone is not mandatory for this population, it is expected that 
EE will be a significant predictor of BI (see Table 11) as m-learning on a smartphone has not 
been focused on as a learning venue for this population.  
Social influence (SI) is often found to be a significant predictor of BI (Khechine et 
al., 2016; Williams et al., 2015) and has to do with “the degree to which an individual 
perceives that important others believe he or she should use the new system” (Venkatesh et 
al., 2003, p. 451). Venkatesh et al. (2003) found that SI was a predictor of BI especially 
during preliminary use of a technology and was more important when the technology was 
required for use. Other studies provided more general findings concerning SI such as the 
study by Hoque and Sorwar (2017) that found SI to be a significant predictor of BI 
concerning mobile health application use. In this study, m-learning on a smartphone has not 
been focused on with the CCA population and is being asked about as a new behavior which 
is voluntary to use. Therefore, the likelihood that SI will be significant should be similar to 
other studies such as those noted above and is expected to be a significant predictor of BI to 
use m-learning on a smartphone by CCAs (see Table 11).  
Facilitating conditions (FC) or “the degree to which an individual believes that an 
organizational and technical infrastructure exists to use and support use of the system” 
(Venkatesh et al., 2003, p. 453), was not looked at as a direct predictor of BI in the initial 
study by Venkatesh et al. (2003). However, FC has been noted as a predictor of BI in some 
studies (Duyck et al., 2008; Jong, 2009; Sok Foon & Chan Yin Fah, 2011) and a non-




lack of technical infrastructure for m-learning on a smartphone specifically for the CCA 




Figure 1. The modified UTAUT research model adapted from Venkatesh et al. (2003). 
This study uses multiple regression analysis to examine variability of BI explained by 
the UTAUT constructs performance expectancy, effort expectancy, social influence, and 
facilitating conditions and will focus on behavioral intention of CCAs to use a smartphone 
for m-learning. The research goal for this study is to characterize CCA BI toward m-learning 
to better understand the influencing factors behind how the CCA population views using 







Table 11. Hypotheses to be tested 
Hypotheses to be tested 
Hypotheses 
H1: PE will influence behavioral intention to use smartphones for m-learning. 
H2: EE will influence behavioral intention to use smartphones for m-learning. 
H3: SI will influence behavioral intention to use smartphones for m-learning. 




Study participants were CCAs accessed through the American Society of Agronomy 
CCA database. CCAs are a large group of agricultural professionals certified by the 
International Certified Crop Adviser Program for their knowledge and understanding of 
agricultural topics (International Certified Crop Adviser Program, n.d.). CCAs represent 
many professional areas of agriculture (e.g., retail sales, agronomists, consultants, 
government, farmers, extension) and are required to maintain their certifications through 40 
continuing education units (CEUs) completed every two years (American Society of 
Agronomy, 2019). In addition, CCAs typically travel extensively (locally and regionally) as 
part of their job and as such are often away from their office and desktop computers. 
Therefore, this is a population of agricultural professionals who may experience the need to 
access m-learning opportunities via a smartphone. 
The researcher worked with the ASA to create a comprehensive sampling frame of 
active, United States based CCAs with working email addresses. There were 10,545 CCAs in 
the sampling frame. A meta-analysis of 74 UTAUT studies revealed that many studies had a 




possible within the constraints of budget and time of the American Society of Agronomy, 
around half (5,200) of the CCA population was randomly sampled from the sampling frame. 
 
Instrument and Administration 
Surveys are useful in describing the traits of a large population. Most of the time, 
self-administered online surveys are cheaper, faster, more timely, and more flexible than 
surveying face-to-face. By using online survey methodology, sampling a large number of 
respondents is feasible (Babbie, 2016; Fowler, 2014). To better study this large group of 
CCAs, an online survey was developed using the UTAUT survey tool as well as 
demographic questions to provide data for both constructs and moderators. The UTAUT 
survey tool was adapted from Venkatesh et al. (2003). Data were collected through 39 
questions - 19 questions where UTAUT oriented (see Table 14) and the other 21 being 
demographic questions to provide additional information for application to the initial 
UTAUT constructs.  
The survey was organized into four parts: smartphone questions (10 questions), 
intention to use m-learning on a smartphone (19 questions), demographic questions (9 
questions), and a final comment box (1 question). The smartphone questions section provided 
information about the participants’ smartphone ownership and user behavior. The section that 
collected data on intention to use m-learning on a smartphone included the main UTAUT 
questions. Demographic questions provided information about the participants’ attributes 
while the final question provided a text box for participants to provide additional thoughts or 




The UTAUT used Likert scale questions (1-7) featuring “Strongly Disagree” to 
“Strongly Agree” choices with the middle choice being “Neutral”. Studies using the UTAUT 
tool have used both 5-point (Oye, A.Iahad, & Ab.Rahim, 2014) and 7-point (Attuquayefio & 
Addo, 2014; Parameswaran, Kishore, & Li, 2015; Venkatesh, Brown, Maruping, & Bala, 
2008) Likert-type ordinal scales for response. A 7-point scale was decided on as the work of 
Krosnick and Presser (2010) notes that validity is better for scales with a moderate rather 
than lower number of points and reliability improves through 7 points but only minimally 
improves thereafter. Statistical analysis discussion notes that ordinal scales not being used at 
the interval level of measurement may be used in aggregate and considered continuous 
variables (Harpe, 2015), while the Pearson correlation can be used as a robust measure of 
ordinal data (Norman, 2010). 
Iowa State University’s Institutional Review Board (IRB) approved our survey and 
data collection process. The ASA facilitated the survey and was the entity of contact in 
communicating with participants. Survey implementation protocols (Dillman, Smyth, & 
Christian, 2011) were used where possible when surveying participants while remaining 
within the procedural boundaries of the ASA. The email to participants contained an 
invitation to participate in the voluntary survey as well as an overview of the study and link 
to informed consent documentation. The survey was administered using Qualtrics online 
software.  
The survey was available for three weeks and the participants were reminded to 
complete the survey an additional two times to reduce non-response at the beginning of the 




from Qualtrics. The number of complete responses received was 630. This produced a 
response rate of 12%.  
To better understand non-response, a comparison of early to late respondents was 
made via the protocol suggested by Lindner and Wingenbach (2002). In this case, 
respondents from the first and second reminder groups were compared to those from the third 
reminder group using ANOVAs across seven variables (age, perceived skill of using a 
smartphone, hours of smartphone use per day, gender, years as a CCA, education, and years 
of smartphone use). Both age and perceived skill of using a smartphone were significant at 
the p=.05 level providing evidence that younger respondents who perceived themselves to be 
more expert at using a smartphone were less likely to respond to the survey.  
 
Construct Reliability 
An initial review of internal consistency of constructs was performed using SPSS. 
The Cronbach’s α for each construct is noted in Table 12. The Cronbach alpha for all 
constructs except for FC were over 0.8 for internal consistency which is considered 
acceptable (Cortina, 1993; Cronbach, 1951; Tavakol & Dennick, 2011). FC had an initial α 
of .236 when all questions were included indicating a reliability problem. Looking at inter-
item correlations, question 3 (“Mobile learning on my smartphone is not compatible with 
other systems I use”) was below 0.20 and negative, signifying that the question was not 
representative of the content domain (Piedmont, 2014) and should be removed. Prior to the 
removal, question 3 was reverse coded to see if that would impact the α score but doing so 
made the alpha negative. Removal of question 3 raised the α of the FC construct to .553. 




correlation below 0.20. Question number four of the initial construct (“A specific person (or 
group) is available for assistance with difficulties concerning using my smartphone for 
mobile learning.”) had an inter-item correlation of 0.149, which signified the question was 
not representative of the construct and was also removed. Removal of item 4 raised the α 
further to .699.  
 
Table 12. Cronbach's a lpha for s tudy constructs 
Cronbach's alpha for study constructs 
Construct Number of items used Cronbach’s α 
Performance expectancy (PE) 4 0.864 
Effort Expectancy (EE) 4 0.878 
Social Influence (SI) 4 0.825 
Facilitating Conditions (FC) 2 0.699 
Behavioral Intention (BI) 3 0.976 
 
Data Analysis 
Multiple linear regression analysis was performed to determine how well the 
intention of CCAs to use smartphones for m-learning can be predicted by the UTAUT 
constructs of PE, EE, SI, and FC. Homoscedasticity was checked by visual inspection of a 
plot of studentized residuals versus unstandardized predicted values. Regression analysis 
used the four main constructs as independent variables to explain the dependent variable of 
BI.  
 
Results and Discussion 
In this section, the analysis of the data is provided through review of construct 





Participants in the survey were 90.3% male and 8.7% female, while 1% preferred not 
to answer (see Table 13). This is closely representative of the CCA population which was last 
noted as 92% male and 7% female (Readex Research, 2013). Participants were well 
represented within the various age categories with the 20-year-olds (13.0%) and 80-year-olds 
(0.2%) having a smaller population than the group of 30-year-olds (21.1%) through 60-year-
olds (20.9%). The largest age group was 50-59-year-olds with 22.2% of the participants. 
Almost 68% of the participants had more than seven years of experience using a smartphone 
with very few participants (11.2%) having five years of experience or less using a 
smartphone. Most participants (92%) had a college degree or experience.  
Table 13. User demographics who comp leted survey   
User demographics who completed survey  
Demographics Number % Demographics Number % 
Gender 630 - Educationb 629 - 
Female 55  8.7 High-school diploma 47 7.5 
Male 569 90.3 Some college 4 0.6 
Prefer not to 
answer 
6 
1.0 2-year college degree 53 8.4 
Agea 616 - 4-year college degree 382 60.7 
20-29 80 13.0 Master's degree 116 18.4 
30-39 130 21.1 Doctoral degree 27 4.3 
40-49 122 19.8 Experiencec 625 - 
50-59 137 22.2 < 1 year 10 1.6 
60-69 128 20.9 1-2 years 1 0.2 
70-79 17 2.8 2-3 years 14 2.2 
80 1 0.2 3-4 years 21 3.4 
 629 - 4-5 years 24 3.8 
 47 7.5 5-6 years 65 10.4 
 4 0.6 6-7 years 67 10.7 
 53 8.4 > 7 years 423 67.7 
Note: n = 630 participants finished the survey.  





Construct Composite Means 
Averages of each construct, and the questions within, were examined (see Table 14) 
as researchers using regression analysis of the UTAUT often create a composite mean score 
for each construct by averaging sub-scale items (Alshahrani & Walker, 2018). In this case, 
FC (5.54) had the highest composite mean score followed by BI (5.39), EE (5.19), PE (4.91), 
and SI (4.18).  
 
Multiple Linear Regression Analysis 
A multiple linear regression analysis was first conducted to test if PE, EE, SI, and FC 
(independent variables) predicted behavioral intention (dependent variable). There was 
independence of residuals as assessed by a Durbin-Watson statistic of 1.872. A P-P plot 
reflected a normal distribution of residuals. Multicollinearity was not present as noted by a 
variance inflation factor (VIF) of <10. R2 for the overall model was 56% with an adjusted R2 
of 55.7%, a large effect size according to Cohen (1988). This indicates that 56% of the 
variance in behavioral intention to use mobile learning on a smartphone can be explained by 





Table 14. Descript ive stat istics for con struct q uestio ns 
Descriptive statistics for construct questions 
Independent Variables N M SD 
Performance Expectancy  4.91  
I would find using my smartphone for mobile learning useful in 
my job.  628 5.67 1.304 
Using my smartphone for mobile learning will enable me to 
accomplish tasks more quickly.  627 5.40 1.363 
Using my smartphone for mobile learning will increase my 
productivity.  629 5.20 1.390 
If I use my smartphone for mobile learning, I will increase my 
chances of getting a raise.  626 3.38 1.505 
Effort Expectancy    5.19  
My interaction with my smartphone for mobile learning would 
be clear and understandable.  628 4.80 1.281 
It would be easy for me to become skillful at using my 
smartphone for mobile learning.  628 5.46 1.270 
I would find mobile learning on my smartphone easy to use.  628 5.11 1.356 
Learning to use my smartphone for mobile learning is easy for 
me.  626 5.38 1.273 
Social Influence    4.18  
People who influence my behavior think that I should use my 
smartphone for mobile learning.  627 3.83 1.354 
People who are important to me think that I should use my 
smartphone for mobile learning.  627 3.87 1.386 
The senior management of my business has been helpful as I use 
my smartphone for mobile learning.  625 4.02 1.406 
In general, my organization supports my use of a smartphone for 
mobile learning. 625 4.98 1.378 
Facilitating Conditions    5.54  
I have the resources necessary to use my smartphone for mobile 
learning. 624 5.35 1.307 
I have the knowledge necessary to use my smartphone for 
mobile learning. 624 5.74 1.070 
Voluntariness of Use  5.40  
Using my smartphone for mobile learning is voluntary. 626 5.43 1.446 
My supervisor does not require me to use my smartphone for 
mobile learning. 624 5.35 1.522 
Using my smartphone for mobile learning is not required in my 





Table 14. (Continued)    
Dependent Variable N M SD 
Behavioral Intention    5.39  
I intend to use my smartphone for mobile learning in the next 12 
months. 623 5.34 1.444 
I predict I will use my smartphone for mobile learning in the 
next 12 months. 623 5.46 1.434 
I plan to use my smartphone for learning in the next 12 months. 624 5.38 1.448 
Note: Scale: 1 = strongly disagree, 2 = disagree, 3 = somewhat disagree, 4 = neutral, 5 = 
somewhat agree, 6 = agree, 7 = strongly agree. 
 
Table 15. Relat ionsh ip between UTAU T facto rs on CCA inten t to u se a smar tphone for m-learn ing 
Relationship between UTAUT factors on CCA intent to use a smartphone for m-learning 
Predictor B SE β t Sig. 
Constant -.297 .223  -1.334 .183 
PE .389 .048 .321 8.041 <.001*** 
EE .226 .053 .178 4.287 <.001*** 
SI .321 .043 .254 7.489 <.001*** 
FC .227 .046 .168 4.943 <.001*** 
Note: *p < 0.05. **p < 0.01. ***p < 0.001. 
Note: variance inflation factor < 10 for all variables.  
 
The main four constructs explain 56% of CCAs’ behavioral intention to use a 
smartphone for m-learning. All constructs were significant predictors of BI (p < 0.001). This 
suggests that for the CCA population, the main UTAUT constructs (PE, EF, SI, & FC) 
provide a good understanding of intention to use smartphones for m-learning while other 
variables provide understanding of intent within various demographics. Each construct was 




behavioral intention to use m-learning on a smartphone increases. The conclusions of the 
hypotheses that were tested in the study are shown in Table 16 and discussion of results for 
each main UTAUT construct follows. 
Table 16. Hypotheses conclu sions from analys is  
Hypotheses conclusions from analysis 
Hypotheses Relationship Testing Results 
H1: PE  BI Supported 
H2: EE  BI Supported 
H3: SI  BI Supported 
H4: FC  BI Supported 
 
Behavioral Intention 
The composite mean score for Behavior Intention (BI) from the UTAUT survey was 
5.39, indicating CCAs “somewhat agreed” they had an intention to use a smartphone for m-
learning. The Cronbach α for BI was 0.976 which is very high and suggests there may be 
redundancy of questions for the construct (Streiner, 2003). In this case it is apparent there 
was likely a redundancy issue with the questions as the three questions were the same except 
for the likelihood verbiage used, “I intend to use”, I predict I will use”, and “I plan to use”. In 
this case, Streiner (2003) would suggest there is unnecessary redundancy of the questions and 
the survey could be reduced.  
 
Performance Expectancy 
Performance expectancy (PE) is the most important positive predictor of behavioral 
intention to adopt smartphones for m-learning among CCAs. Table 16 notes that H1 is 




findings indicate that as a CCA’s expectation of improved performance from using m-
learning on a smartphone increases, the more likely the CCA will use m-learning on a 
smartphone.  
The composite mean score for PE from the UTAUT survey was 4.91. This composite 
mean score was just under “somewhat agree” and may have been so due to the responses to 
one question, “If I use my smartphone for mobile learning, I will increase my chances of 
getting a raise” which had a mean of 3.38. The mean for this question was likely lower due to 
almost one-quarter of study participants being self-employed (152/630 – 24%) and therefore 
not provided “raises” from an organization. If this question was omitted, the PE composite 
mean would have been 5.42, indicating that CCAs would somewhat agree that using a 
smartphone for m-learning would help him or her with job performance. This means that 
CCAs are more likely to use a smartphone for m-learning when they believe it will be useful 
in their job to do so by improving speed of task accomplishment and increasing productivity. 
In future studies with this population, considering the number of self-employed would be 
beneficial and rewording questions appropriately to include more specific job choices.  
The analysis indicates that CCAs almost “somewhat agree” that m-learning on a 
smartphone would be useful in their job and allow them to be more efficient and productive. 
In their work, Venkatesh et al. (2003) proposed that performance expectancy would have a 
significant effect on behavioral intention which is also supported by this study as well as 
prior research showing PE to be a strong positive predictor of BI (Duyck et al., 2008; Hoque 






Effort expectancy (EE) was found to be a predictor of BI supporting H2 (see Table 
16). The UTAUT analysis (see Table 5) noted that EE was a significant part of explaining 
behavioral intention with a correlation of β = .226 (p < 0.001). The study findings indicate 
that as CCAs perceived less effort associated with using m-learning on a smartphone, the 
higher the CCA’s behavioral intention to use m-learning on a smartphone. The composite 
mean score for EE from the UTAUT survey was 5.19. This means CCAs “somewhat agreed” 
that using a smartphone for m-learning would require little effort. In this case, that means 
CCAs “somewhat agree” that using a smartphone for m-learning is easy to become skillful 
at, easy to use, and easy for the individual. CCAs were neutral about the clarity that using a 
smartphone for m-learning provides.  
This study found that EE was a positive significant predictor of variance at p < 0.001. 
The present study suggests CCAs somewhat believe the effort required to use smartphones 
for m-learning will be clear, understandable, and easy to use as noted by means of questions 
within the EE construct (see Table 14). This is similar to the finding by Strong et al. (2013) 
where agricultural students believed m-learning is easy to use, albeit on both smartphones 
and tablets.  
 
Social Influence 
The UTAUT analysis noted that social influence (SI) was a positive and significant 
part of explaining behavioral intention with a correlation value of β = .321, p < .001 in the 




higher the behavioral intention to use m-learning on a smartphone. This finding supports H3 
(see Table 16).  
The composite mean score for SI from the UTAUT survey was 4.18 or just within 
“neutral”. This suggests that CCAs neither agree nor disagree that they are influenced by 
others concerning using a smartphone for m-learning. Looking at specific question means 
within the composite (see Table 14) shows scores mostly lower than the composite mean. 
CCAs somewhat disagree that people who influence behavior (M = 3.83) or are important to 
the CCA (M = 3.87) think the CCA should use a smartphone for m-learning. In other words, 
CCAs do not think people who normally influence their behavior have that much influence 
on their using a smartphone for m-learning. This could almost be said of the management of 
the CCAs organization(s) as well as the mean of 4.02 is just within “neutral”. This suggests 
that CCAs are on the line as to whether they believe management has not helped one way or 
another with using smartphones for m-learning or has been somewhat unhelpful. Finally, 
CCAs are just under “somewhat agree” (M = 4.98) concerning organizational support for 
using smartphones for m-learning. This mean suggests that CCAs somewhat agree their 
organization supports their use of a smartphone for m-learning.  
In this study, SI had a significant effect on CCAs behavioral intention to use a 
smartphone for m-learning of p = < 0.001. The regression coefficient for SI was positive 
showing that as SI goes up from 1 (strongly disagree) to 7 (strongly agree) the behavioral 






The present study looked at FC as a direct predictor of variability for BI and was 
found to support that hypothesis (H2, see Table 16). The analysis noted that FC was a 
significant part of explaining behavioral intention with a correlation value of β = .227 (p = < 
0.001).  
The composite mean score for FC was 5.54 suggesting that CCAs “somewhat agree” 
that they have the knowledge and resources available for using smartphones for m-learning. 
Within the construct, the two remaining questions used to create the composite dealt with 
how the CCA felt about their own knowledge (M = 5.74) and resources (M = 5.35) rather 
than the other two questions that dealt with compatibility with other systems and 
organizational assistance when using smartphones for m-learning. This shows CCAs 
somewhat believe they personally have what they need to use their smartphone for m-
learning. This finding cannot be construed as to how CCAs see organizational facilitation of 
smartphones for m-learning, however, as these questions were not used in the construct 
because they reduced construct reliability.  
Within the study, FC was a positive significant predictor of BI demonstrating as FC 
goes up BI also goes up. In other words, as CCAs believe more strongly that they have the 
knowledge and resources to use a smartphone for m-learning, they will intend to do so more 
often. This finding is similar to results found by Foon and Chan (2011) where facilitating 






This study helped characterize the intention to use a smartphone for m-learning by 
CCAs. This study also found that each of the constructs PE, EE, SI, and FC were significant 
positive predictors of CCA intention to use m-learning on a smartphone. CCAs and their 
certifying body, the American Society of Agronomy (ASA), along with other agricultural 
professionals and their providers of m-learning and professional development (PD), may 
benefit from the results of this study. CCAs contain a cross-section of agriculture 
professionals in business, academia, farming, and government and therefore may provide 
insight for agriculture-based adult professionals as a group. The study may help agriculture 
business and education organizations better focus attention on access, convenience, and 
mobility needs of agricultural professionals and align m-learning design and creation with 
ways most likely to increase these construct variable scores.  
In the case of improving performance expectancy (PE) scores, and therefore intention 
to use m-learning on a smartphone, it will be important to showcase examples of how m-
learning on smartphone improved CCA efficiency and performance. Action on PE should 
focus on creating awareness of how to use m-learning on smartphones while increasing CCA 
expectations about how m-learning on a smartphone can help improve job speed and 
performance which should increase intention to use. Awareness about the kinds of learning 
that can be accomplished via smartphone should be provided as well as how those learning 
efforts will help improve CCA skills and abilities. Improving awareness can be accomplished 
through multiple venues including email, social media, as well as internal company 




Effort expectancy (EE) analysis showed that as CCAs perceived less effort associated 
with using m-learning on a smartphone increases, the higher the CCA intention to use m-
learning on a smartphone. CCAs only “somewhat agreed” that m-learning on a smartphone 
would require little effort. This indicates there is work to be done to help users become 
skillful at using m-learning as well as working to make the m-learning easy to use on a 
smartphone. Effort expectancy for CCAs could be improved by reducing the effort required 
to use m-learning on a smartphone through training, straight-forward user-centered design of 
materials, responsive development, and user-friendly interfaces, all of which help reduce 
barriers to use.  
There is evidence that as more influential people around the CCAs suggest or believe 
they should be using a smartphone for m-learning, CCAs will be more likely to do so. This 
study, however, noted that CCAs felt influence from others was neither important nor 
unimportant to their use of a smartphone for m-learning. This finding suggests that making 
efforts to convince colleagues, managers, organization leaders, and others who are important 
to the CCA that m-learning via smartphone should be used, will increase the likelihood that 
CCAs will use this technology. To that end, having organization leaders both discuss and 
show the benefits of m-learning via smartphone would improve use. Due to the geographic 
isolation of many CCAs, creating online communities that showcase and provide and use m-
learning opportunities on a smartphone would provide and strengthen social networks. This, 
in turn, would likely increase influence to use m-learning via smartphone as more users show 
how they succeed in this practice.  
This study examined the link between facilitating conditions (FC) and behavioral 




smartphone. In this study, facilitating conditions encompasses the idea that a user believes 
there is an organizational and technical infrastructure to support m-learning on a smartphone. 
Organizational infrastructure plays a significant role in allowing smartphones to be used for 
m-learning by providing systems and people who can help to train new m-learning users and 
answer questions in a timely fashion. Providing and maintaining a good technical 
infrastructure is also important to use. While organizations have a large degree of control 
over technical infrastructure through the type of systems, designs, technologies, and 
maintenance employed they may not have control over physical infrastructure important to 
m-learning use such as mobile data availability. It would be important, therefore, to provide 
systems and designs that allow circumvention of data-less landscapes through download and 
asynchronous learning options.  
While this study is informative there are some caveats. The scope of our sample was 
limited to the CCA population which limits generalizability to a larger agronomic audience. 
Although the total of fully answered surveys was large (~630) it signified a 12% response 
rate and reduces the accuracy of any predictive intentions that may have been desired from 
this study. Further, there was a difference in non-response groups which indicates the study 
may be slightly skewed based on age of user and their personal perception of expertise with a 
smartphone.  
The study also did not look at actual usage of smartphones for m-learning but rather 
the intention to use a smartphone for m-learning. While the UTAUT model proposed by 
Venkatesh et al. (2003) did look at the likelihood of use based on user intention, this study 
did not have a specific-use system for m-learning to reference within the surveyed group. 




supported by other studies (Dwivedi, Rana, Jeyaraj, Clement, & Williams, 2019; Lai, 2018; 
Moon, 2016; Venkatesh et al., 2003) and may be looked at in future research with the CCA 
population.  
Future studies could add to these findings by expanding CCA intention to use a 
smartphone for m-learning to actual final use. Also, future studies could be improved by 
looking at differences between those employed by someone versus those who are self-
employed. These differences may provide a valuable comparison between those who have 
organizational support for m-learning on a smartphone versus those who have little 
organizational support. By surveying multiple agronomic groups (industry, non-profit, 
government, academia, etc.) there could be interesting comparisons drawn between 
smartphone use for m-learning and more generalizable results provided for the agronomic 
field.  
Overall, this research demonstrated that the UTAUT can be used to better understand 
CCA intention to use smartphones for m-learning. The four main constructs of PE, EE, SI, 
and FC can explain the variance in BI at 56% (p < 0.001). The study shows that CCAs only 
“somewhat agree” that they have the knowledge and resources they need to use m-learning 
on a smartphone, which suggests there is work to be done to improve availability of 
knowledge and resources for m-learning on smartphones. More resources and training on 
using m-learning via smartphone would help provide CCAs with a better support structure in 
which to use this technology. Better technical support is likely needed to help provide the 
structure and knowledge to improve facilitating conditions in which CCAs use their 




learning via smartphone is both easy and improved their performance will help improve 
intention for other CCAs to use this technology in the future.  
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 GENERAL CONCLUSION 
Summary  
Professional knowledge development is an important part of working in agriculture. 
Specifically, as a Certified Crop Adviser (CCA), there are continuing education and training 
needs that will help to increase knowledge, skills, competence, and performance in a 
continually changing field. It is understood that the changing landscape physically, 
environmentally, and technologically requires knowledge improvement and maintenance for 
certified crop advisers (CCAs). Over the last few decades, agricultural advice has shifted 
from being mainly the domain of extension to the current environment that includes private 
entities, non-governmental organizations, as well as extension (Rivera, 2011). CCAs, being 
certified agricultural advisors, span all these groups. The ability that mobile technologies, 
such as smartphones, provide to connect advisors to knowledge, farmers, and each other 
shows the power that mobile technology has to impact both mobile learning (m-learning) and 
advising (Kaske, Mvena, & Sife, 2018; Knoche, Rao, Jamadagni, & Huang, 2015; Michels et 
al., 2019; Sanga, Mlozi, Haug, & Tumbo, 2016).  
Determining how a CCA currently uses and intends to use mobile learning (m-
learning) on a smartphone is an important part of determining how to better provide 
information and education to this group of individuals. While there has been work done with 
intention to use smartphones for m-learning with college students and instructors (Irby & 
Strong, 2013, 2015; Irby & Strong, 2015), very little has been done to focus on agriculture 
professionals and their use of m-learning on a smartphone. In order to capture data from this 
population, this study developed a survey based on the Unified Theory of Acceptance and 




intention to use a technology (Khechine, Lakhal, & Ndjambou, 2016; Venkatesh, Morris, 
Davis, Davis, & Davis, 2003).  
This dissertation focused on examining the CCA ownership of smartphones, CCA 
feelings and expectations associated with smartphone use for m-learning, CCA intention to 
use a smartphone for m-learning, and CCA use of smartphones for m-learning. This 
dissertation consists of two journal articles; one that focuses on describing the CCA 
population and their ownership and use of smartphones and one that analyzes the behavioral 
intent of CCAs to use smartphones for m-learning.  
The first article, “Smartphone Use for Mobile Learning by Certified Crop Advisers” 
focused on the demographics and comparisons of smartphone use for m-learning. This study 
used descriptive and non-parametric analysis to better understand the proclivities of CCA 
smartphone use for m-learning. Analysis looked at ranked orders of use based on age by 
decade, perceived skill with a smartphone, smartphone operating system, gender, education, 
and use of machinery computers (such as planting monitors and GPS) for work. The study 
revealed that a high percentage (73%) of CCAs already use smartphones for m-learning. 
There are also differences of smartphone use for m-learning based on age by decade and 
perceived skill with a smartphone. Both age by decade and perceived skill with a smartphone 
also affected smartphone use of online courses and PDF files. Findings indicate a need to 
better understand differences within the CCA group and how they affect the use of 
smartphones for m-learning. This will provide agriculture organizations and those who both 
employ and educate CCAs with more knowledge about how to improve mobile knowledge 




The second article, “Certified Crop Advisers’ Intention to Use Smartphones for 
Mobile Learning: A UTAUT Study” multiple linear regression was used to analyze the 
ability of the model for explaining the population’s intention to use smartphones for m-
learning. Four main constructs were examined, Performance Expectancy, Effort Expectancy, 
Social Influence, and Facilitating Conditions and their influence on CCA behavioral intention 
to use a smartphone for m-learning. The UTAUT model explained 56% of the behavioral 
intention of CCAs to use a smartphone for m-learning when the four main constructs were 
used. Findings indicated that CCAs were more likely to use smartphones for m-learning as 
performance expectancy, effort expectancy, social influence, and facilitating conditions 
increase positively. Or as using a smartphone for m-learning improves performance, the 
effort becomes easier to do so, more influencers are suggesting the use of a smartphone for 
m-learning, and CCAs have the knowledge and resources to do so.  
The two articles provided an overview of relevant literature while exploring the 
research problem. The results of the two studies together, suggest that if m-learning on a 
smartphone provides better learning outcomes for CCAs that, in turn, improve their 
performance, they will more likely adopt this method of learning. Social influence can be 
used to increase CCA use of smartphones for m-learning. The use of smartphones for m-
learning also depend on support from the organizations providing education to provide the 
best ability for CCAs to use the materials. These two studies are unique as they look at a 
little-studied professional agricultural population that must continually maintain and update 
its knowledge through learning. The first study provides relevant descriptive knowledge and 




analysis tool. This dissertation provides information that can improve the ability of 
agricultural organizations to make m-learning available for CCAs.  
 
 
Recommendations for Future Research 
The findings of this dissertation provide some insight on areas for further research as 
related to crop advisers and mobile learning. Possible future studies could continue to track 
this population’s use of smartphones for m-learning to see how m-learning adoption on the 
smartphone transpires. It would be beneficial to follow this transformation longitudinally to 
understand how willingness to use a smartphone for mobile learning develops over time 
within this group. Understanding how m-learning on smartphones diffuses through this 
population can help with future technology diffusion efforts. It would also be interesting to 
research if and how differences between age groups change or are maintained over time. This 
will likely happen as new m-learning technologies are introduced and as CCAs progress from 
hire to retire. A more focused survey could be performed to better identify differences within 
this population. Media and technology use preference for this group should be investigated in 
more detail - including questions on usefulness of m-learning on a smartphone. This 
expansion of the current study would provide better understanding of the CCA group for both 
education developers and businesses and would help them focus on materials and 
technologies that are most used by the population. Examining how CCAs who do and do not 
use m-learning on a smartphone connect to their clients would also be interesting to 
investigate to see if using m-learning on a smartphone facilitates better knowledge adoption 
or faster decision-making by these clients. This exploration would help to provide insight 
into the efficacy of m-learning on a smartphone to improve CCA-client relationships and to 




CCAs who do and do not use mobile learning on a smartphone. Finally, expanding the study 
to all agricultural professionals would have a greater impact on agriculture m-learning. 
Examining the CCA population is an excellent first step in helping to provide easier and 
more productive m-learning opportunities to the agriculture profession. This dissertation and 
the findings reported will be helpful in my future work and study of how to better serve and 
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APPENDIX B. SURVEY LETTER AND INSTRUCTIONS 
Introduction Letter (Sent August 1, 2019) 
 
Subject:  
Requesting Survey Participation – Smartphone Adoption for Learning and Professional 
Development Research Study 
 
Hello Certified Crop Adviser,  
 
You have been selected to participate in a research study about smartphone adoption and use for 
mobile learning and professional development. Your response will allow researchers at Iowa 
State University to better understand how agricultural professionals feel about adopting 
smartphones for mobile learning. The information gained in the study will benefit agricultural 
professionals who learn online by improving efficiency and availability of course access and 
online learning. It is hoped the researchers will gain an understanding about how likely learners 
may be to use smartphones for mobile learning, especially for professional development 
purposes.  
 
This survey should take 10-15 minutes to complete and contains four parts:  
 
• Smartphone questions (11) 
• Smartphone intention of use questions (19)  
• Demographic questions (9) 
• Final follow-up questions (2) 
 
No personal identifying data will be stored with your survey responses. Your responses will be 
kept confidential and only aggregated data will be reported – no individual information will be 
released. This study is completely voluntary and you can stop at any time by closing the browser 
window. There are no known risks or discomfort associated with this survey.  
 
Please feel free to ask the project staff any questions you have about the study or about this form.  
If you do have questions about the study, please contact: Tom Schultz – tschultz@iastate.edu, or 
Dr. Denise Schmidt-Crawford – dschmit@iastate.edu. If you have any questions about the rights 
of research subjects or research-related injury, please contact the IRB Administrator, (515) 294-
4566, IRB@iastate.edu, or Director, (515) 294-3115, Office for Responsible Research, Iowa 
State University, Ames, Iowa 50011.  
 
To participate in this survey, you must be:  
• 18 years of age or older  
• A Certified Crop Adviser  
 
By clicking “Begin”, you are agreeing to participate in this study and will be taken to the survey. 




project staff using the information provided above.  You may print a copy of this form for your 
records. 
 
Thank you very much! Your time and participation are very much appreciated! 
 
GO TO SURVEY 
 
Sincerely, 
Luther Smith, CAE 
Director Professional Development and Business Relations 
American Society of Agronomy 
Soil Science Society of America 
Crop Science Society of America 
5585 Guilford Road 




PhD Candidate, Iowa State University School of Education 
Learning & Development Specialist, American Society of Agronomy 
515.450.9020 
tschultz@iastate.edu 
tschultz@sciencesocieties.org      
Denise Schmidt-Crawford 
Director and Associate Professor 
Center for Technology in Learning and Teaching 
School of Education 
Iowa State University 








APPENDIX C. SURVEY INSTRUMENT 
Introduction 
Thank you for agreeing to participate in this study on Agricultural Professionals’ Smartphone 
Adoption for Mobile Learning and Professional Development.  
 
Due to agricultural professionals being in the field and away from their desk for long periods of 
time, we believe there is a need to determine the level of acceptance for using smartphones for 
purposes associated with mobile learning and professional development.  
 
Specifically, using a smartphone instead of a computer for learning tasks (for example, instead of 
being on a webinar or taking an online course on your computer, this would be done using your 
smartphone). We are seeking to investigate the impact that smartphone adoption for mobile 
learning might have on agricultural professionals who are frequently required to work outside of 
a normal office environment.  
 
This survey should take 10-15 minutes to complete and contains four parts:  
 
• Smartphone questions (11) 
• Smartphone intention of use questions (19)  
• Demographic questions (9) 
• Final follow-up questions (2) 
 
No personal identifying data will be stored with your survey responses. Your responses will be 
kept confidential and only aggregated data will be reported – no individual information will be 
released. This study is completely voluntary and you can stop at any time by closing the browser 
window. There are no known risks or discomfort associated with this survey.  
 
Please feel free to ask the project staff any questions you have about the study or about this form.  
If you do have questions about the study, please contact: Tom Schultz – tschultz@iastate.edu, or 
Dr. Denise Schmidt-Crawford – dschmit@iastate.edu. If you have any questions about the rights 
of research subjects or research-related injury, please contact the IRB Administrator, (515) 294-
4566, IRB@iastate.edu, or Director, (515) 294-3115, Office for Responsible Research, Iowa 
State University, Ames, Iowa 50011.  
 
To participate in this survey, you must be:  
• 18 years of age or older  
• A Certified Crop Adviser  
 
By clicking “Begin”, you are agreeing to participate in this study and will be taken to the survey. 
If you have questions about the study after you agree to participate, you can contact the research 
project staff using the information provided above.  You may print a copy of this form for your 
records. 
 







Tom Schultz  
PhD Candidate, Iowa State University School of Education  






Director and Associate Professor 
Center for Technology in Learning and Teaching 
School of Education 
Iowa State University 









Part 1. Smartphone Questions 
In this section, we are interested in understanding what access you currently have to a smartphone and 
how familiar you are with the device. For this survey, a smartphone is a handheld electronic device 
capable of both internet browsing, making calls, and can fit in a pocket.  
 





If you own a smartphone, how many hours per day, on average, do you use it? (include use for both 
work and free time).  
 less than 1 hour 
 1 hour but less than 2 hours 
 2 hours but less than 3 hours 
 3 hours but less than 4 hours 
 4 hours but less than 5 hours 
 5 hours but less than 6 hours 
 More than 6 hours 
 
 
I have used a smartphone for:  
 less than 1 year 
 1 year but less than 2 years 
 2 years but less than 3 years 
 3 years but less than 4 years 
 4 years but less than 5 years 
 5 years but less than 6 years 
 6 years but less than 7 years 
 more than 7 years 
 
My smartphone operating system is:  
 Android 
 Apple iOS  
 Other 
 I’m not sure 
 
My skill in using a smartphone is:  
 Expert (You can provide guidance, troubleshoot, and answer questions about using a 
smartphone) 
 Advanced (People often ask you questions about smartphones or apps) 
 Intermediate (You can successfully complete tasks with a smartphone as needed) 
 Novice (You may need help when using a smartphone) 
 Fundamental Awareness (You have an understanding of basic smartphone techniques and 
concepts) 




Do you currently use a smartphone for mobile learning? (for this question, mobile learning means taking 
action to improve skill/knowledge in some area; actions include accessing PDF files, both live and 
recorded webinars, videos, online courseware, apps, or other digital materials specifically on your 
smartphone) 




If the answer to the previous question was “yes” 
 
How do you most use your smartphone for mobile learning? (please rank all 5 in the order you use 
them) 
 
 1 2 3 4 5 
YouTube videos      
Online webinars      
Online courses      
PDF reading / viewing      




What are obstacles that prevent you from using smartphones for mobile learning? (Please check all 
choices that apply.)  
☐ Limited screen size  
☐ Limited or no internet connectivity  
☐ Low smartphone memory  
☐ Short battery life 
☐ Lack of smartphone-friendly learning programs  
☐ Prefer other technology 
☐ Prefer not to be connected that much 














Voluntariness of Use 
Mobile learning means taking action to improve skill/knowledge in some area; actions include 
accessing PDF files, both live and recorded webinars, videos, online courseware, apps, or other digital 
materials specifically on your smartphone. 
 
This set of questions looks at whether using your smartphone for learning is voluntary or not. Please 

































Using my smartphone for 
mobile learning is voluntary. 
 
       
My supervisor does not require 
me to use my smartphone for 
mobile learning. 
 
       
Although it might be helpful, 
using my smartphone for mobile 
learning is not required in my 
job. 
 




Part 2. Intention to Use a Smartphone for Mobile Learning  
 
Due to agricultural professionals being in the field and away from their desk for long periods of 
time, we are investigating the level of acceptance agricultural professionals have for using 
smartphones for learning and professional development.  
 




Imagine you are away from your office and desktop/laptop computer but need to learn about a 
specific agricultural topic. You have the ability to access information about the topic (for 
example, a course, webinar, webpage, PDF) through a learning management system that works 
with smartphones, and you are considering whether or not to do so.  
 
Please read each statement carefully and respond as honestly as possible. 
 
Performance Expectancy 
Mobile learning means taking action to improve skill/knowledge in some area; actions include 
accessing PDF files, both live and recorded webinars, videos, online courseware, apps, or other 
digital materials specifically on your smartphone. 
 
This set of questions examines what kind of performance a user expects from learning with a 
smartphone. Please answer the questions to the best of your ability even if you feel they do not 































I would find using my 
smartphone for mobile 
learning useful in my job.  
 
       
Using my smartphone for 
mobile learning will 
enable me to accomplish 
tasks more quickly.  
 
       
Using my smartphone for 
mobile learning will 
increase my productivity.  
 
       
If I use my smartphone for 
mobile learning, I will 
increase my chances of 
getting a raise.  
 






Mobile learning means taking action to improve skill/knowledge in some area; actions include 
accessing PDF files, both live and recorded webinars, videos, online courseware, apps, or other 
digital materials specifically on your smartphone. 
 
This set of questions examines how much effort a user expects to use while learning with a 
smartphone. Please answer the questions to the best of your ability even if you feel they do not 
































My interaction with my 
smartphone for mobile learning 
would be clear and 
understandable.  
 
       
It would be easy for me to 
become skillful at using my 
smartphone for mobile learning.  
 
       
I would find mobile learning on 
my smartphone easy to use.  
 
       
Learning to use my smartphone 
for mobile learning is easy for 
me.  
 







Mobile learning means taking action to improve skill/knowledge in some area; actions include 
accessing PDF files, both live and recorded webinars, videos, online courseware, apps, or other 
digital materials specifically on your smartphone. 
 
This set of questions examines how much others’ influence may impact your decision to use a 
smartphone for learning. Please answer the questions to the best of your ability even if you feel 

































People who influence my 
behavior think that I should use 
my smartphone for mobile 
learning.  
 
       
People who are important to me 
think that I should use my 
smartphone for mobile learning.  
 
       
The senior management of my 
business has been helpful as I 
use of my smartphone for 
mobile learning.  
 
       
In general, my organization has 
supported my use of a 
smartphone for mobile learning.  
 







Mobile learning means taking action to improve skill/knowledge in some area; actions include 
accessing PDF files, both live and recorded webinars, videos, online courseware, apps, or other 
digital materials specifically on your smartphone. 
 
This set of questions examines the support and/or infrastructure you feel necessary to use a 
smartphone for learning. Please answer the questions to the best of your ability even if you feel 

































I have the resources necessary 
to use my smartphone for 
mobile learning.  
 
       
I have the knowledge necessary 
to use my smartphone for 
mobile learning.  
 
       
Mobile learning on my 
smartphone is not compatible 
with other systems I use. 
 
       
A specific person (or group) is 
available for assistance with 
difficulties concerning using my 
smartphone for mobile learning.  
 







Behavioral Intention to Use the System 
Mobile learning means taking action to improve skill/knowledge in some area; actions include 
accessing PDF files, both live and recorded webinars, videos, online courseware, apps, or other 
digital materials specifically on your smartphone. 
 
This set of questions examines the intention you may have to use a smartphone for learning. 
Please answer the questions to the best of your ability even if you feel they do not specifically 
































I intend to use my smartphone 
for mobile learning in the next 
12 months.  
 
       
I predict I would use my 
smartphone for mobile learning 
in the next 12 months.  
 
       
I plan to use my smartphone for 
mobile learning in the next 12 
months.  
 








Part 3. Demographic Questions 
The purpose of this section is to gather information about you as a participant in this study. 
Please choose or fill in the answers below that best describe you. None of this information will 
be used to identify any individual participating in the study.  
  
What is your gender?  
 Male  
 Female  
 Prefer not to say 
 
 
What was your age on your last birthday? _____ 
 
 
Counting this year, how many years have you been a CCA?________ 
 
 












     
 
 
What is the highest level of education you have received?  
 High-school diploma 
 2-year college degree 
 4-year college degree 
 Master’s degree 



















What general area best describes your employment?  
 agricultural extension agent 
 seed/chemical/fertilizer company representative 
 consultant/agronomist self-employed 
 farmer 
 farm manager 
 seed dealer 
 government 
 pesticide applicator 
 salesperson/agronomist at retail outlet/cooperative 
 university and/or education sector 
 not currently employed 




In your work, do you use machinery computers such as harvest monitors, GPS systems, planting 





On a normal work day, please estimate how many hours you spend working away from your 




Part 4: Final Questions 
We are interested in gathering any follow up information you may have to share in this final 
section.  
 




Are you willing to participate in a short follow-up interview? If you are, and you are selected 
to participate, the interview would last no more than 10-15 minutes.  
 
If you are willing, please provide your name, and either a phone number or email address.  
 
Name:       
Email address or phone number:   
 
 
Thank you for completing this survey. Your time and effort are appreciated! Please click the 








APPENDIX D. EMAILS AND REMINDERS TO PARTICIPANTS 
Reminder 1 (Sent August 12, 2019) 
Subject:  
Reminder: Requesting Survey Response – Smartphone Adoption for Learning and 
Professional Development Research Study 
 
Hello Certified Crop Advisers, 
 
Thank you for your time and effort in completing the survey for the Smartphone adoption for 
learning and professional development research study. 
 
If you have already completed the survey, thank you very much! If not, it would be very 
helpful if you could spend 10-15 minutes to complete the survey to help us get the best 
response possible. 
 
We know your time is valuable and we appreciate your efforts. Thank you for your response! 
 
GO TO SURVEY 
Sincerely,  
Luther Smith, CAE 
Director Professional Development and Business Relations 
American Society of Agronomy 
Soil Science Society of America 
Crop Science Society of America 
5585 Guilford Road 




PhD Candidate, Iowa State University School of Education 
Learning & Development Specialist, American Society of Agronomy 
515.450.9020 
tschultz@iastate.edu 








Director and Associate Professor 
Center for Technology in Learning and Teaching 
School of Education 
Iowa State University 








Reminder 2 (Final Reminder – Sent August 19, 2019):  
 
Subject:  
Current Response Low – Requesting Response for Smartphone Adoption for Learning and 
Professional Development Research Study 
 
Hello Certified Crop Advisers, 
 
Thank you for your time and effort in completing the survey for the Smartphone Adoption 
for Learning and Professional Development research study. If you have already completed 
the survey, thank you very much! 
 
This survey has had a low response – 380 people have helped with the survey and we 
need a total of 700 if possible to provide a quality analysis of the information. 
 
If you could spend 10-15 minutes to complete the survey it would us get the best response 
possible for analysis. 
 
We know your time is valuable and we appreciate your efforts. Thank you for your 
response! 
 









Luther Smith, CAE 
Director Professional Development and Business Relations 
American Society of Agronomy 
Soil Science Society of America 
Crop Science Society of America 
5585 Guilford Road 




PhD Candidate, Iowa State University School of Education 
Learning & Development Specialist, American Society of Agronomy 
515.450.9020 
tschultz@iastate.edu 
tschultz@sciencesocieties.org      
Denise Schmidt-Crawford 
Director and Associate Professor 
Center for Technology in Learning and Teaching 
School of Education 
Iowa State University 
0624A Lagomarcino Hall 
515.294.9141 
dschmidt@iastate.edu 
 
 
 
